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EDMUND G. BROWN
HRVEY O. BANKS ADDRESS REPLY TO

DIRECTOR P. O. BOX 388 SACRAMENTO 2
I120N STREET HICKORY 04711

STATE OF CALIFORNIA

Stejrarimrttt tff Water SJmwrofl
SACRAMENTO

November 2, 1959

Honorable Edmund G. f3rown, Governor, and
Members of the Legislature of the

State of California

Gentlemen:

I have the honor to transmit herewith Bulletin No. 77-58, entitled
"Ground Water Conditions in Central and northern California, 1957-58" . This
report is the first of an annual series of bulletins designed to present in-
formation on ground-water conditions and records of water-level fluctuations
in wells in central and northern California. In this respect, the report is
similar to reports of the Bulletin No. 39 annual series which, beginning in

1932, have presented each year, records of ground-water levels at wells and
information on water supply conditions in southern California.

This activity is conducted under authority of Section 226 of the
California Water Code. It is a part of the Department's program to extend
the collection and publication of ^round-water data to all significant
ground-water basins in the State.

Ground-water levels in the sprint of 1958 generally were moderately
higher than they were in the spring of 1957 in the North Coastal, San Francisco
Bay and Central Coastal Itegions. Notable exceptions were declines in water
levels locally in areas of overdraft in Letaluma Valley, in the bayward seg-
ments of Napa and Sonoma Valleys, in Suisun-Fairfield Valley, in the Hollister
area, and in South Alameda County, Pajaro Valley, and Salinas Valley where
water levels in substantial parts of the ground-water basins have remained
below sea level, allowing continued intrusion of sea water.

Substantially higher water levels in parts of the ground-water
basins in the Santa Clara Valley in Santa Clara County, and elimination of a
downward trend of water levels in other parts, attest to the effectiveness
of artificial recharge operations beinfr carried out by the local water con-
servation districts.





Honorable Edmund G. Brown, Governor, and
Members of the Legislature of the

State of California

In the Sacramento Valley, average ground-water levels were somewhat
higher, or little different from, the levels of 1957. However, long-term
records of wells in several areas indicate that slightly or even substantially
higher levels in 1958 represent a temporary interruption only of the downward
trend in water levels that has prevailed for many years in Glenn, Yuba, Placer,
Sacramento, Yolo, and Solano Counties. In local areas of overdraft in Placer
and Sacramento Counties, lower levels in 1958 very definitely continued the
downward trend.

In the San Joaquin Valley, significantly higher levels in 1958 were
found principally in the ground-water units that receive surface water from
the Friant-Kern Canal. Long-term hydrographs for selected wells in these
ground-water units show a marked downward trend in water levels over the years
prior to 1951, the first year of substantial deliveries from Friant-Kern Canal.
Subsequent to 1951 and through 1958 an upward trend is shown, especially where
artificial ground-water recharge has been carried out in addition to the sub-
stitution of imported surface water for pumped ground water. Significantly
lower levels in 1958 occurred in an area of overdraft in the Calaveras Unit of

San Joaquin County and generally throughout the greatly overdrawn basins in the

southern and southwestern parts of the valley. Hydrographs for selected wells
in the latter areas show that the drop in levels from 1957 to 1958 was but a

continuation, if not an acceleration, of the downward inarch of water levels
that has prevailed for the past 10 to 20 years.

Very truly yours,

HARVEY 0. BANKS
Director
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CHAPTER I. INTRODUCTION

For many years the draft on the ground-water resources of California

has increased at a phenomenal rate. The use of ground water in California

far surpasses that of any other state in the Union „ Today, more than one

half of the total water supplies beneficially used in this state are obtained

from ground-water sources. The ground-water reservoirs which provide this

important source of water occur principally in the larger alluvium-filled

valleys of the State. In the Central Valley alone, the average annual draft

on ground water exceeds 10,000,000 acre-feet—a quantity representing some

25 per cent of the total extraction from ground water in the United States.

Limited quantities of useable ground water, however, occur in the numerous

small, shallow, alluvium-filled valleys throughout the State, as well as in

extensive areas of older, slightly compacted sediments and limited areas of

water-bearing volcanics.

All studies of ground-water problems and plans for the solution

of those problems have one factor in common: they must be founded upon

accurate records of ground-water elevations obtained over a period of many

years. This is true whether the problem is a determination of safe yield of

a ground-water basin, an operation of a basin for cyclic storage in con-

junction with surface-water supplies, the control of sea-water intrusion,

or any of the many other problems that must be solved to maintain the bene-

fits California derives from its ground-water storage basins.

The importance of continuing records of basic ground-water data

was recognized at an early date in the South Coastal Area of southern

California. Use of ground water began about 1870 in the Los Angeles area,
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and by 1900 approximately 10,000 ivells had been drilled. The former Division

of Water Resources, in 1930, began the South Coastal Basin Investigation, a

continuing hydrologic study of the southern California area. As a part of

that investigation, Bulletin No. 39, entitled "Records of Ground Water Levels

at Wells", was published in 1932. Since that year the records of water

levels at selected wells have been published annually in Bulletins 39-A

through 39-W and Bulletin Nos. 39-56, 39-57, and 39-58.

In central and northern California, with the principal exception

of the southern San Joaquin Valley, records of ground-water levels, for

certain years, have been obtained in connection with special investigations

of water resources and project planning. Upon completion of the investi-

gations, the water-level measurements, in most cases, have been discontinued

or greatly reduced in number. A few local agencies have obtained and record-

ed excellent records over a long period of time. On the east side of the

San Joaquin Valley, from Chowchilla River to the southern end of the valley,

good records extending as far back as 1921 have been, and are being,

obtained through the combined efforts of the State, U. S. Bureau of Reclama-

tion, and many local agencies.

In the past, there has not been available a general and continuing

publication of ground-water conditions and of water-level records obtained

in central and northern California. This report is the first of an annual

series planned to accomplish that objective. The current program of the

Department of Water Resources is the extension of the collection and publi-

cation of ground-water data to all significant ground-water basins in the
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State. Since it is impractical for the Department to provide sufficient

personnel for spring and fall measurements in a great number of wells

throughout the State, the cooperation of local agencies in the water-level

measurement program is encouraged.

As established to date, cooperative well-measurement programs

with seven Sacramento Valley counties (Butte, Colusa, Glenn, Sutter, Tehama,

Yolo, and Yuba) consist essentially of (l) the selection of a grid of wells,

mutually agreeable to the County and the Department, and adequate to afford

data from which accurate water-level contour maps may be drawn, (2) measure-

ment of the depth to water in these wells by the county in March and October

of each year, with any technical assistance needed to be furnished by the

Department, (3) monthly measurement of a few representative wells by the

Department, (4) periodic preparation, by the Department, of ground-water

contour maps showing depth of water below land surface, elevation of the

water surface, and change in water levels from year to year or during other

appropriate time intervals, and (5) annual publication of the water-level

data by the Department,

Through these cooperative programs, augmented by field work per-

formed by the Department and by collection of data obtained by other

agencies, the program of spring and fall measurements of the water levels

in many wells and of monthly measurements in a few representative wells,

is expanding in scope.

Authorization

Authorization for the continuing program of ground-water measure-

ment and collection, and publication of ground-water-level data is included
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in Sections 226 and 12616 of the California Water Code. Section 226 provides

that:

"The department j either independently or in cooperation with any

person or any county, State , Federal, or other agency, may do any

of the following;

(a) Conduct investigations of all or any portion of any

stream, stream system, lake or other body of water

$

(b) Investigate either or both surface and underground

water conditions;

(c) Collect records of diversion and use of water

j

(d) Supervise distribution of water in accordance with

agreements and court orders therefor."

Section 12616 provides that:

"The department may conduct investigations of the water resources of

the State., formulate plans for the control, conservation, protection,

and utilization of such water resources, including solutions for the

water problems of each portion of the State as deemed expedient and

economically feasible, and may render reports thereon. In conducting

such investigations and formulating such plans, the department may

conduct investigations and surveys to determine the availability,

usability, extents, and boundaries of underground basins."

Prior Reports

Although there has been no previous state publication designed

primarily to report the records of water-level measurements in the ground-

water basins of central and northern California, published reports of investi-

gations and plans for water development in many of these basins have covered

various aspects of the hydrology of the basins and have included tabulations of
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the well data and water-level measurements obtained during the investigation,,

A list of such reports, issued by the Department or its predecessors, or by

the U. So Geological Survey in cooperation with the Department or with the

Uo S. Bureau of Reclamation, is given in Appendix Co

Related Information

Ground-water contour maps of a ground-water basin or unit are pre-

pared for both the spring and fall of each year for basins in which the

coverage of the water-level measurements has become adequate » These maps are

drawn to show lines of equal elevation of the water level and for some basins,

to show also, lines of equal depth to water below land surface , At appro-

priate time intervals, commonly five years, contour maps are prepared to show

lines of equal change in the water level during the intervalo "Elevation"

contour maps have been prepared annually, and are available in the files of

the Department, for the southern San Joaquin Valley since 1921 and for the

Sacramento Valley since 1947 . During 1957-58, "elevation" maps for the fall

of 1956 and spring of 1957, and a "change" map for the period 1949 through

1954 were completed for the southern San Joaquin Valley, and both "elevation"

and "depth" maps for the fall of 1957 were completed for the Sacramento Valley

„

In addition to the records of water levels and ground-water contour

maps prepared by the Department and made available to the public, monthly

water-level observations are made currently in some 200 key wells in central

and northern California and are published by the Department in a monthly

summary tabulation o This key well observation program is carried out in

cooperation with the U. S„ Geological Survey.
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This report is one of several reports issued annually by the

Department of Water Resources designed primarily to record basic hydrologic

data and to present conditions of water supply directly related thereto. A

list of these reports is given in Appendix D.

Scope of Report

The Department of Water Resources currently obtains records of the

spring and fall water levels in approximately 13,000 wells in the ground-

water basins of central and northern California through measurements by

Department personnel and the collection of water-level measurements made by

other agencies. The period of record for these measurements ranges from 35

to 40 years for many wells in the southern San Joaquin Valley to one year or

less for wells in basins newly added to the program.

Since representative trends in water-level fluctuations can be

indicated by a representative sample of the total number of wells for which

records are available, a selection was made of approximately 1,000 wells for

which the records are presented in this report. These wells, designated as

"index wells", were selected on the basis of a number of factors such as,

geographical density of one or two wells per township; length of water-level

record; frequency of measurements; conformity with respect to water-level

fluctuations in the ground-water sub-basin or area, in a confined aquifer, or

in a zone of shallow depth; and availability of a log, mineral analyses, and

production records. Included in the index wells are the 77 wells for which

water-level fluctuations are depicted on the hydrographs presented on Plates

2 to 7, inclusive. Descriptions of the index wells are given in Appendix A,

and the water-level measurements from the beginning of the record through the
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spring of 1958 are given in Appendix B. The descriptive data for the index

wells and the water-level records for each well were placed on punch cards

and Appendixes A and B were prepared by machine processing,.

It is anticipated that the water-level records to be published in

the subsequent annual volumes of the Bulletin 77 series will continue to be

limited to the index wells. However,, the well-description data and water-

level measurements for the period of record for all wells included in the

current program are being placed on punch cards. When this is accomplished,

these records, by machine selection and sorting, will be available for any

ground-water basin., area or unit, or for any combination thereof that may be

desired.

In Chapter II, entitled "Ground Water Conditions", the changes in

ground-water levels from 1957 to 1958 and the trend of changes over the period

of record are discussed for the geographical regions and the basins or sub-

areas as delinated on Plate 1. The discussion is supported by the data given

in Tables 1 to 4j inclusive. These tables give the average change in water-

level elevation in valleys and basins from the spring of 1957 to the spring

of 1958. Hydrographs, presented on Plates 2 to 7 S
inclusive, show the water-

level fluctuations in selected wells for the period of record.

In the discussion of individual basins or subareas, the information

pertaining to water-level changes is preceded by a description of the basin

or area with respect to location, extent, and geologic and ground-water

features, and by mention of any present or potential problems in the develop-

ment and use of ground water. For a number of ground-water basins, estimates

are given of ground-water pumpage and of overdraft. These estimates, the

latest data of this nature presently available, were developed as a result of

investigations conducted by the Department or of cooperative investigations

by the U. S. Geological Survey, They are applicable to the date of the in-

vestigation indicated, but are not necessarily true of present conditions.

-7-



In the presentation of well descriptions and water-level records in

Appendixes A and B, the data are listed in the order of regions, basins, and

subareas as numbered and tabulated on Plate 1.

Numbering Systems

The numbering systems here described were developed to facilitate

machine data processing of water-level measurement data.

Region and Basin Designation

The region and basin numbering system used in this report generally

follows that presented in Division of Water Resources Water Quality Report

No. 3, entitled "Ground Water Basins in California", dated November, 1952.

The regions used are geographic areas defined in Section 13040 of the Water

Code. Of the nine regions defined, the portion of central and northern

California covered by this report comprises all of North Coastal Region No. 1,

San Francisco Bay Region No. 2, Central Valley Region No. 5, and portions of

Central Coastal Region No. 3 and Lahontan Region No. 6. A decimal system of

the form X-XX.XX has been used for the basin numbering. The number to the

left of the dash refers to the geographic region named above. On the right of

the dash the first digits refer to a hydrologic unit, generally designated as

a basin, valley, or area in this report. These are followed by a decimal and

subsidiary digits referring to individual or sub-basins and sub-areas within

the basin or valley. In Appendixes A and B, machine processing dictated that

a 5-digit number be used for the basin numbering code. Thus, the number used

to designate the Pressure Area of Salinas Valley in Central Coastal Region No.

3 is 3-4.01 on Plate 1 and 30401 in Appendixes A and B, the dash and decimal

of the complete number being dispensed with.
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Well Numbering System

The well-numbering system used in this report is that developed by

the United States Geological Survey and is referred to the township, range,

and section subdivision of the Public Land Survey. It conforms to that used

on all ground water investigations made by the Geological Survey in California

and has been adopted by the Department of Water Resources. In this report

the number of a well assigned in accordance with this system is referred to

as the "State" well number.

Under the system, each section is divided into 40-acre tracts

lettered as follows

;

D





CHAPTER II. GROUND-WATER CONDITIONS

Ground-water levels in the spring of 1958 generally were moderately

higher than they were in the spring of 1957 in the North Coastal, San Francisco

Bay and Central Coastal Regions, Notable exceptions were declines in water

levels in areas of overdraft in Petaluma Valley, in the bayward segments of

Napa and Sonoma Valleys, in Suisun-Fairfield Valley, and in the Hollister area.

In South Alameda County, Pajaro Valley, and Salinas Valley, where water levels

in substantial parts of the ground-water basins have remained below sea level,

continued intrusion of sea water has been experienced . Substantially higher

water levels in some parts and the arrestment of a downward trend in other

parts of the ground-water basins in the Santa Clara Valley attest to the

effectiveness of artificial recharge operations being carried out by the local

water conservation districts.

In the Central Valley Region, water levels in Redding Basin, Upper

Lake, Scott and Kelseyville Valleys and ground-water basins in the Lower Lake-

Middletown area were moderately higher than in the spring of 1957 . In these

basins where ground-water development has not been extensive, year-to-year

water level fluctuations generally reflect principally the rainfall regimen.

In the Sacramento Valley, average ground-water levels were either

somewhat higher, or little different from, the levels of 1957- However, long-

term records of wells in several areas indicate that slightly or even substan-

tially higher levels in 1958 represent only a temporary interruption of the

downward trend in water levels that has prevailed for many years in Glenn,

Yuba, Placer, Sacramento, Yolo, and Solano Counties. In local areas of over-

draft in Placer and Sacramento Counties, lower levels in 1958 very definitely

continue the downward trend.
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In the San Joaquin Valley, significantly higher levels in 1958 were

found principally in the ground-water units that receive surface water from the

Friant-Xern Canal. Long-term hydrographs for selected wells in these ground-

water units show a marked downward trend in water levels over the years prior

to 1951 j the first year of substantial deliveries from Friant-Kern Canal. Sub-

sequent to 1951? and through 1958, an upward trend is shown, especially where

artificial ground-water recharge has been carried out in addition to the substi-

tution of imported surface water for pumped ground water. Significantly lower

levels in 1958 occurred in an area of overdraft in the Calaveras Unit of San

Joaquin County and generally throughout the greatly overdrawn basins in the

southern and southwestern parts of the valley. Hydrographs for selected wells

in the latter areas show that the drop in levels from 1957 to 1958 was a con-

tinuation, if not an acceleration, of the downward trend of water levels that

has prevailed for the past 10 to 20 years. Moreover, hydrographs for wells in

the heavily overdrawn area of western Kings and Fresno Counties evidence that

even substantially higher levels in many wells in this area in 1958 represent

only a temporary interruption of the many-year decline.

North Coastal Region

The North Coastal Region includes the basins draining into the Pacific

Ocean between the California-Oregon boundary and the northern boundary of Lagunitas

Creek drainage area in Marin County. The region extends approximately 270 miles

from north to south and ranges in width from 180 miles at the Oregon boundary

to 30 miles in the southern portion. It includes all of Del Norte, Humboldt,

Trinity and Mendocino Counties, and parts of Siskiyou, Modoc, Glenn, Lake, Sonoma,

and Marin Counties.
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Ground-abater data are presented in this report for 17 bas

valleys in the North Coastal Region, but data on the change in water levels

from the spring of 1957 to the spring of 1956 are available for only six of

these valleys. In all six valleys, water levels in 1958 were higher than

in 1957. The average rise in water level ranged from 2„1 feet in the Smith

River Plain to 3.4 feet in Eel River Valley and Santa Rosa Valley.

Water-level records for index wells in the North Coastal Region

are given in Appendix B, and the average change in water levels from 1957

to 1958 in valleys and basins of the region is given in Table 1. The

flucutations of water levels during the period of record at selected wells

in the region are shown by the hydrographs on Plate 2.

Smith River Plain

The Smith River Plain, in the Klamath Mountains physiographic

province, borders the Pacific Ocean in the northwest part of Del Norte County.

It averages 20 miles in length, 3.5 miles in width, and comprises about 110

square miles. The Plain is a broad marine terrace of low relief at the base

of a range of rugged mountains. The surface of the Plain is underlain by

marine-terrace deposits, alluvial fill, and sand dunes.

The major portion of the ground-water storage capacity occurs in the

unconsolidated stream-channel, flood-plain, lake, and alluvial-fan deposits;

the loosely packed sand dunes; the river-terrace deposits; and the compacted

marine formation. Domestic water supplies in the Smith River Plain are derived

largely from the compacted marine formation. Most of the ground water for irri-

gation is obtained from wells that penetrate the flood-plain deposits, although

a few irrigation wells obtain water from river-terrace deposits. Average yield of
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TABLE 1

AVERAGE CHANGE IN GROUND-WATER LEVELS IN

VALLEYS AND BASINS IN NORTH COASTAL REGION NO.

SPRI!"G I957 TO SPRING I958



wells ranges from about 20 gallons per minute (gpm) in the compacted .riarme

formation to 340 gpm for wells in the stream-channel and flood-plain deposits.,

Ground waters, in this area are of low mineral content and are generally of

excellent quality for all uses.

Ground water provides about one-half of the water used for agricul-

tural and municipal purposes and practically all water used to meet domestic

requirements „ In 1953 > the total annual pumpage of ground water on the Smith

River Plain was estimated to be about 2,400 acre-feet , of which some 1,700

acre-feet was used for irrigation. Wells are shallow^ few exceed a total depth

of 35 feet. Depths to water commonly range from 5 to 25 feet below the land

surface. Seasonal fluctuations of water level would probably average about

5 feet. Changes in water levels from spring of 1957 to spring of 1958 in four

index wells ranged from a rise of 1.1 feet to a rise of 3.5 feet, and averaged

a rise of 2.1 feet. In wells 18N/1W-26P1 and 17N/1W-15M2, both in river-terrace

deposits, the average rise was 1.8 feet. In well 16N/1W-17K1, which is less

than a mile north of Crescent City and in the marine formation, there was a

rise of 3° 5 feet. Neither the hydrograph of this well (see Plate 2), nor

other water-level records spanning several years, gives any indication of an

overdraft in the Smith River Plain.

Butte Valley

Butte Valley lies between the eastern part of the Cascade Range and

the western part of the Modoc Plateau in northern Siskiyou County. It is a

large structural depression nearly surrounded by the abrupt slopes of the ad-

joining mountains. The valley floor is a featureless plain covering more than

130 square miles and lying at an altitude of approximately 4,200 feet. Several
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flat-floored grabens, or small valleys, including Sams Neck and Pleasant

Valley, project northward beyond the main valley depression. Meiss Lake,

in the west-central part of the valley, is the remnant of a lake that occu-

pied much of the depression during Pleistocene time. The valley has no sur-

face outlet, but ground water moves northeastward out of the valley, beneath

ridges of volcanic rocks, into an area that drains into the Klamath River.

The principal ground-water body tapped by wells is contained in lake

deposits and in the Butte Valley basalt ; lesser amounts of ground water occur

in the alluvium. The volcanic rocks of the High Cascades, probably containing

confined water, lie at considerable depths beneath Butte Valley. In the Cascade

Range they serve as a large intake area, and ground-water storage reservoir.

Most of the ground water pumped in the valley is used for irrigation.

In 1953, the total use of water for irrigation was estimated to be about 29,000

acre-feet, of which 21,000 acre-feet was obtained from ground-water sources.

The quality of most of the ground water in the valley is satisfactory

for most uses, but in the east-central part some wells yield waters contain-

ing high percentages of sodium, probably derived from buried playa deposits.

In the four index wells dispersed throughout the valley, water

levels in the spring of 1958 were higher than they were in the spring of

1957. The average rise in wells 47N/1W-14B1 and 47N/1W-27B1, in lake deposits

in the northern part of the valley, was 1.3 feet. In wells 45N/2W-3A1 and

46N/2W-25R1, in the alluvium in the southwestern part of the valley, the

average rise was 4.0 feet.

Available records of water-level fluctuations since 1951 show that

water levels recover each winter, and that the trend of the recovery level has

been somewhat upward. Thus, in well 45N/2W-3A1, about 4 miles southwest of
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Macdoel, the water level in the spring of 1958 was about 12 feet higher than

it was in the spring of 1952 (see Plate 2). There has been no indication of

an overdraft in the valley.

Shasta Valley

Shasta Valley is located in the central part of Siskiyou Count;/ and

lies between the Klamath Mountains on the west and the Cascade flange on the east,

The valley is a nearly oval basin having a north-south length of about 30

miles, a maximum width of about 15 miles, and an area of about 250 square miles.

Ground water in the valley is contained in a heterogeneous assem-

blage of rocks and deposits comprising younger and older alluviums, glacial

deposits, the Plutos Cave basalt and other volcanic rocks of the High Cascades,

the volcanic rocks of the Western Cascades, and a group of older geologic

units in which ground water has not been developed to a significant degree.

The Plutos Cave basalt occupies an area of more than 50 square miles in the

southeastern part of the valley. It constitutes the most prolific aquifer

in the valley, and yields abundant water to wells and springs for irrigation

and domestic purposes.

Although a great variety of rock types exists in Shasta Valley,

the ground-water body appears to be hydrologically continuous within all or

most of the geologic units named. Water-table conditions are believed to

exist throughout most of the valley, and confined water occurs only locally.

Some confined water exists in the volcanic rocks of the Western Cascades.

Most of the wells in the valley are dug wells of small capacity

which supply water for domestic and stock purposes, although locally there

are irrigation wells of large capacity, particularly in the exposures of

Plutos Cave basalt.
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Depths to water throughout the valley range from about 300 feet in

the southern part of the exposures of the Plutos Cave basalt to zero in the

trough of the valley where the streams receive water by seepage from ground

water.

In 1953 j about 6,000 acre-feet of water was obtained from ground-

water sources,, The ground-water pumpage comprised 3? 500 acre-feet for miscel-

laneous urban use and 2,500 acre-feet for irrigation,, Ground waters in the

valley are generally low in dissolved mineral, and with few exceptions meet

minimum standards for irrigation and domestic use.

Presently available records of water levels in wells cover only the

period from 1952 through 1954 and the year 1958. These records indicate that,

in general, the levels decline 5 to 10 feet during the summer and fall of each

year and that in most instances a complete recovery occurs during the follow-

ing winter and spring. The hydrograph for well 44N/5W-34H1, less than two miles

north of Big Springs, shows that the water level in the spring of 1958 was less

than one foot lower than it was in the spring of 1954 (see Plate 2). To date

there has been no indication of a downward trend of water levels in the valley.

Scott River Valley

Scott River Valley lies in the eastern part of the Klamath Mountains

in the south-central part of Siskiyou County. It has a north-south length of

22 miles and a maximum width of about 10 miles. The main valley area, which

includes Quartz and Oro Fino Valleys, is drained by the Scott River, a southern

tributary of the Klamath River.

The valley is underlain by a valley fill comprising older and younger

alluviums and alluvial-fan deposits. Nearly all of the ground water pumped from
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wells is derived from these alluvial deposits. The most permeable deposits

underlie the flood plain of the Scott River,, The major irrigation wells in

the area, which yield from 1,200 to 2,500 gpm, are on the Scott River flood

plain between Etna and Fort Jones „ The water in the coarse-grained flood-

plain sediments generally is unconfined„ Water in the finer-grained alluvial-

fan deposits is semiconfined to confined, and near the toes of the fans wells

produce small artesian flows.

Most of the wells in Scott River Valley are dug wells used for

domestic and stock supplies- Depths to water below the land surface range

from zero (some wells are flowing) to about 35 feet. The deepest water

levels are in the fan-head areas along the western mountain front; the shallow-

est are in the areas of ground-water discharge along the lower margins of the

fans and also near the Scott River, where the channel is only a few feet be-

low the surface of the flood plain.

The total amount of ground water pumped in the valley in 1953 was

estimated to be about 2,100 acre-feet, of which 1,000 acre-feet was used for

irrigation. Ground waters in the valley are of low mineral content and gen-

erally are of excellent quality for most uses.

Presently available records of water levels in wells in Scott River

Valley cover only the period from 1952 through 1954 and the year 1958. For

this period, the records indicate that the average decline in water levels

from spring to fall is about 4 feet for the valley as a whole, and that there

is a complete recovery of the levels by the following spring. On Plate 2 a

hydrograph is shown for well 43N/9W-24F1 on the eastern side of the valley and

about 3 miles south of Fort Jones. In this well the decline in water level

from spring to fall of 1954, was about 5 feet, and the level in the spring of

1958 was about 3 feet higher than the level in the spring of 1954«
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Eureka Area

Within the Eureka area in western Humboldt County,, there are three

contiguous ground -water basins. These are, north to south, the Mad River

Valley, the Eureka Flain, and the Eel River Valley. Because of hydrologic

similarities, these basins are discussed together.

The Mad River flows through a valley about 1 mile wide and 4 miles

long near the town of Blue Lake. This small valley is separated from the

main coastal valley by a ridge of consolidated rocks through which the river

flows in a relatively narrow canyon.

Between the valleys of the Mad and Eel Rivers and east of Humboldt

Bay lies the Eureka Plain, a somewhat dissected and locally warped marine

terrace flanked by low hills.

The Eel River Valley is about 8 miles wide at the coast and extends

inland nearly 12 miles to the confluence of the Eel and Van Duzen Rivers.

Fresh ground water in the Eureka area occurs in most of the uncon-

solidated nonmarine deposits—the Carlotta, Hookton, and Rohnerville forma-

tions—and in the terrace deposits, alluvium, and dune sand. The coarse-

grained parts of the alluvium, dune sand, and the topographically lower

terrace deposits contain essentially unconfined water at depths generally

less than 30 feet below the land surface. Confined water is contained in

the Carlotta, Hookton, and Rohnerville formations, and local bodies of

perched water are contained in some of the higher terrace deposits. The

principal water bodies in the area are in the alluvium underlying the flood

plains of the major streams and adjacent low-terrace deposits.

Most of the ground water used in the Eureka area is for irrigation

purposes and is distributed principally by sprinkler systems. In 1952, the
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total amount of ground water pumped in the Eureka area was estimated to be

15,000 acre-feet. Of this total, 12,000 acre-feet was used for irrigation,

2,000 acre-feet for industrial purposes (mainly for creameries and lumber

mills), and 1,000 acre-feet for public supply. Of the 12,000 acre-feet pumped

for irrigation use, 8,400 acre-feet was pumped in the Eel River Valley coastal

plain, 1,600 acre-feet was pumped in the coastal plain of the Mad River Valley,

1,200 acre-feet was pumped in the valleys of the Eel and Van Duzen Rivers up-

stream from their confluence, and roughly 800 acre-feet was pumped from other

parts of the Eureka area.

Investigations in 1952 indicated that, other than the fact that

iron in relatively high concentrations is a constituent of the water in many

wells, water-quality problems are confined to the degradation of ground waters

in the shallow aquifers near the tidal reaches of the rivers. The source of

degradation appears to be infiltration of brackish water from the estuaries

into the alluvium.

Records of water levels in wells in the Eureka area indicate that

seasonal fluctuations of water level from spring to fall range from 3 to 7

feet in the Eel River Valley and average about 4 to 7 feet in the irrigated

area of Eureka Plain and in the irrigated lands near the Mad River.

Water levels in the spring of 1958 were higher than they were in the

spring of 1957 in two index wells in the Eel River Valley and three index

wells in the Mad River Valley. In the Eel River Valley the rise in water level

ranged from 2.6 to 4.3 feet and averaged 3.4 feet. In the Mad River Valley

the rise ranged from 0.5 to 3.9 feet and averaged 2.6 feet. The hydrograph

for well 2N/1W-8B1 is shown on Plate 2. This well, about 3 miles east of

Ferndale, is in the alluvium and is in the upstream area of steepest slope of
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the ground-water gradient. Each spring, 1952 through 1955.» the water level

recovered to essentially the same elevations from 1955 to 1956 it rose about

8 feet; from 1956 to 1957 it dropped back about 6 feet to the prevailing

spring level prior to 1956, and from 1957 to 1958 it rose about 4 feet. The

hydrograph for this well and the records for many other wells in the Eureka

area present no evidence of an overdraft in the area.

Upper Eel River Valleys

The upper part cf the Eel River drainage area in Mendocino County

contains three small ground-water basins; Round,, Laytonville, and Little

Lake Valleys. For convenience and because of hydrologic similarities, these

basins are discussed together.

Round Valley is an oval basin approximately 6 miles long in a

north-south direction and 4 miles wide. It is drained to the southeast by

Mill Creek, a tributary to the Middle Fork of the Eel River.

Laytonville Valley lies principally along Tenmile Creek, an upper

tributary of the South Fork of the Eel River, and is 15 to 20 miles inland

from the coast. The valley area, which trends slightly west of north, is

approximately 8 miles long and 3 miles wide.

Little Lake Valley, the southernmost ground-water basin in the Eel

River drainage area, is an irregular oval basin approximately 7 miles long

and 2 miles wide. It is drained to the north by Outlet Creek, a tributary

of the upper Eel River.

All three ground-water basins are underlain by Recent alluvium which

contains the major portion of the usable ground water. In Round and Little
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Lake Valleys the alluvium is underlain and locally flanked by continental

sediments of probably late Tertiary and Quaternary age, and in Laytonville

Valley the alluvium is underlain by terrace deposits of Pleistocene age<>

All these older deposits are less permeable than the alluvium and produce

relatively little water

»

In Round Valley,, the ground water is unconfined in the fan-head

areas around the edges of the valley but is confined over a large area in

the central part of the valley , except for local semiperched zones,, The

highest artesian heads are near the center of the valley.

In Laytonville Valley, water-table conditions exist in the

relatively thin terrace deposits in the western part of the valley and in

the upper part of the alluvium, but confined to semiconfined conditions occur

in the lower part of the alluvium and in the underlying terrace deposits in

the eastern part of the valley.

In Little Lake Valley, ground water generally is confined ; only

shallow water bodies in the alluvium are unconfined

„

The withdrawal of ground water in Round Valley in 1954 was about

2,000 acre-feet . Of this total, 1,500 acre-feet was pumped for irrigation

use, 200 acre-feet was pumped for domestic, industrial, and stock use,, and

300 acre-feet was discharged from flowing wells.

The total of ground-water pumpage in Laytonville Valley in 1954

was about 900 acre-feet, two-thirds of which was used for irrigation,,

In Little Lake Valley ground water is pumped chiefly for rural-

domestic, irrigation, and stock uses. The total pumpage in 1954 was about

300 acre-feet.
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Fluctuations of water levels in wells in all three valleys reflect

chiefly the effects of the natural discharge-recharge cycle; the effect of

pumping from wells is small under the present regimen. Available records give

no evidence of overdraft in any of the three valleys. The hydrograph of well

22N/12W-19M1, about 3 miles south of Covelo in Round Valley, is shown on

Plate 2. The water-level fluctuations in this well are typical of those in

wells in the alluvium in the fan-head areas around the edges of the valley.

The water level in well 22N/12W-19M1 in the spring of 1958 was essentially

the same as it was in the spring of 1952.

Potter Valley

Potter Valley, in the east central portion of Mendocino County, is

a narrow structural basin formed during tne folding and faulting of the Coast

Ranges. The valley is about 7 miles long and about 2 miles wide on the average,

The relatively flat alluviated floor of the valley occupies an area of about

12 square miles. The East Fork of the Russian River drains the valley to the

south., The flow of the East Fork is augmented by diversion from the Eel River

through the Potter Valley powerhouse at the north end of the valley.

Recent alluvium provides the major sources of ground water. A con-

tinuous aquifer about 30 feet thick, composed of gravels interspersed between

clay lenses, underlies much of the northern half of the valley. The aquifer

is partially confined near the center of the valley, where artesian wells

have been developed. Elsewhere in the valley the alluvium is composed almost

entirely of silt and clay with occasional lenses of sand and gravel. Ground

water yield, although small, is usually sufficient for domestic purposes.

Around the edges of the valley a very minor amount of ground water is produced

from joints and fractures in the rocks of the Franciscan group, which under-

lie the entire area.
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Water levels vary from a depth of 20 feet below land surface near the

valley margins to pressure levels above land surface in the center of the valley,

Individual wells furnish the domestic water supply in the valley.

Some irrigation water also is obtained from wells, but most of the irrigated

lands receive surface water through the Potter Valley Irrigation District canal

system diverting from Potter Valley powerhouse tailrace.

Records of water levels in wells in Potter Valley are available for

the period 1951 through 1955 and for 1958. For index well 17N/11W-29P1, about

2 miles south of the community of Potter Valley, the records show seasonal

declines in the water level,, spring to fall, of 1 to 4 feet and, essentially,,

no net change in the level from the spring of 1952 to the spring of 1958.

Apparently there is no overdraft in the valley.

Ukiah Valley

Ukiah Valley is the largest alluvial area in Mendocino County, It

is about 22 miles in length, attains a maximum width of about 5 miles, and

occupies an area of about 65 square miles in the southeastern portion of the

county.

Major sources of ground water are Recent alluvium, stream channel

and terrace deposits. Semiconsolidated sediments provide a secondary source,

and the underlying sedimentary and metamorphic rocks yield a minor quantity

of water, sometimes highly mineralized, to several springs in the area.

The yield of individual wells varies considerably. In the Recent

alluvium it ranges from 50 to 200 gpm, and considerably higher yields are

obtained from stream channel deposits along the major streams. Yield in the

terrace deposits ranges from negligible quantities to as much as 15 gpm.
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Domestic and industrial water supplies in Ukiah Valley are obtained

entirely from ground water. Irrigation water also is obtained from wells to

some extent. In general, most of the irrigated land adjacent to the Russian

River is supplied by direct diversion from the river or by shallow wells

which derive their supply from underflow.

The quality of ground water in Ukiah Valley is extremely variable.

Adjacent to the river it is of excellent quality and suitable for present

uses. However, wells and springs containing highly mineralized waters are

found along the edges of the valley.

Available records of water levels in wells in Ukiah Valley cover

the period 1951 through 1955 and the year 1958. These records indicate that,

in general, the levels decline 10 to 20 feet during the summer and fall of

each year and that in most instances a complete recovery occurs during the

following winter and spring. The hydrograph for well 15N/12W-8L1, about one

mile north of Ukiah, shows that the water level in the spring of 1955 was

essentially the same as it was in the spring of 1951 and that in the spring

of 1958 the level was about 7 feet higher than it was in the spring of 1955

(see Plate 2). There is no evidence of overdraft conditions in the valley.

Hopland Valley

Hopland Valley is an irregularly shaped area in the southeastern

portion of Mendocino County. The alluviated portions of the valley occupy

an area of approximately 12 square miles.

The deposits of major importance as a source of ground water are

the Recent alluvium, stream channel and terrace deposits. Recent alluvium

consists of loose, unconsolidated gravel, sand, silt, and clay laid down

principally as stream channel and flood plain deposits. The terrace deposits

are made up of gravel, sand, silt, and clay laid down as fan deposits.
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Ground water in Hopland Valley occurs in interconnected lenses of

sand and gravel throughout the valley and in the coarse stream channel deposits

adjacent to the Russian River. Yields of wells range from as high as 750 to

1,250 gallons per minute (gpm) in the stream channel deposits adjacent to the

river to as low as 5 to 50 gpm in the terrace deposits

„

Depths to ground water vary, being coincident with the ground sur-

face near the river and as much as 25 feet in the higher portions of the valley.

Little correlation is possible between water levels in different wells because

of the lenticularity of the formations and consequently, localized pressure

effects, even though the more permeable materials are in hydraulic continuity.

Domestic water supplies in the valley are derived from ground water,

either from individual wells or those of a water company which supplies a por-

tion of the community of Hopland. Except for lands adjacent to the Russian

River, irrigation water is almost exclusively supplied from ground water.

In general, ground water underlying the valley is of good mineral

quality suitable for most uses. However, ground waters high in boron occur in

some local areas.

Records of water levels in wells in Hopland Valley are available for

the period 1953 through 1955 and for 1958. These records show a seasonal de-

cline in water levels spring to fall of 1954, ranging from less than 1 foot to

9 feet and net rise from the spring of 1954 to the spring of 1958 ranging from

less than 1 foot to 2 feet. The hydrograph for well 13N/11W-18E1, about one

mile north of Hopland, shows that the water level in the spring of 1958 was

about 1 foot higher than it was in the spring of 1954* There is no indication

of an overdraft in the valley.
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Alexander Valley

Alexander Valley., in Sonoma County,, is another of the series of

geologically similar valleys situated along the course of the Russian River.

It is about 18 miles long including the 15-square mile area in the upper por-

tion around Cloverdale and the 20-square mile area of Alexander Valley proper.

The valley is bounded by consolidated rocks of the Jurassic and Cretaceous

periods. Topographically, the part of the valley floor occupied by Recent

alluvium varies from flat to gently rolling except for local trenching of the

Russian River. Water-bearing Quaternary terrace deposits are found up to 200

feet and more above stream bed. Interbedded volcanics and semiconsolidated

terrestrial sediments of the Pliocene Sonoma group, which are partially water-

bearing, underlie the alluvium and terrace deposits south of Geyserville and

enclose the southeast end of the valley.

The water-bearing units include Quaternary alluvium and terrace de-

posits and the terrestrial sediments of the Sonoma group. A wide variation in

thickness of the water-bearing section of sediments which may be penetrated by

wells has been noted in various parts of the valley. Withdrawal capacity of

individual wells varies from 10 to more than 450 gpm. Domestic water supplies

are derived from ground water. To a limited extent, ground water is utilized

also for irrigation. Depths to ground water vary from about 4 to 35 feet.

Both water-table and confined conditions occur in the principal ground-water

bodies of the valley, but the conditions can be distinguished only locally.

Records of water levels in wells in Alexander Valley are available

for the period 1950 through 1955 and for 1958. These records for six index

wells dispersed throughout the valley show an average seasonal decline in water

level, spring to fall, ranging from about 2 feet in well 10N/9W-33C1 to 16 feet

in well 11N/10W-19F2. However, in nearly every instance a complete recovery
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occurs during the following winter and spring „ This, together with the fact

that in both of the above-cited wells there was a net rise in water level of

1 foot from the spring of 1952 to the spring of 1958, would indicate that in

general there is no overdraft in the valley.

Santa Rosa Valley

The Santa Rosa Valley in central Sonoma County is considered , in

this report, as comprising the Santa Rcsa Area and the Healdsburg Area„ Santa

Rosa Valley proper contains about 90 square miles of plains. On the northwest-

it is connected to the Healdsburg Area by a narrow gap in the hills about 3

miles southeast of Healdsburg. The Healdsburg Area consists of that portion of

the Russian River flood plain in the vicinity of Healdsburg. From the Russian

River plain , Santa Rosa Valley proper extends about 20 miles south-southeast-

ward where it is truncated by a series of low hills just north of Penngrove.

Normal to the axis, the valley width ranges from 4 to 7 miles. Although the

Santa Rosa Valley is a plain in comparison with the adjoining upland and

mountain areas, much of it is not very level and it is marked by several in-

ternal topographic features. Along the western side a swampy area, Laguna de

Santa Rosa, forms the lowest part of the valley trough. Along the eastern

side lies a flat, gently sloping alluvial plain which merges with the alluvial

plains of Mark West and Santa Rosa Creeks and, to the south, with the Cotati

plain.

Included in the Santa Rosa Area are Bennett and Rincon Valleys and

the Kenwood-Glen Ellen area. Bennet Valley parallels Santa Rosa Valley to the

east and joins it just east of the City of Santa Rosa. It has a valley-floor

area of 2.5 square miles. Rincon Valley is north of Bennett Valley, and is
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connected to it by a breach in a ridge of volcanic rock. The valley floor com-

prises about 2.5 square miles. The Kenwood-Glen Ellen area includes Kenwood

Valley and the country north and northwest of Glen Ellen lying adjacent to and

between Sonoma and Calabazas Creeks. The floor of Kenwood Valley covers about

5 square miles.

The principal ground-water basin in the Santa Rosa Area underlies

the main Santa Rosa Valley. Hydrologic interconnection exists between the

Santa Rosa Valley basin and the Healdsburg basin in the Russian River flood

plain, between Santa Rosa Valley basin and Bennett Valley and Rincon Valley

basins, between Rincon and Kenwood Valley basins, and between Kenwood Valley

basins and the Glen Ellen basin. The principal ground-water body underlying the

main Santa Rosa Valley is contained in the unconsolidated deposits consisting

of the younger and older alluvium and the Glen Ellen and Merced formations.

In Bennett, Rincon, and Kenwood Valleys, the principal ground-water body is in

the younger and the older alluvium, in the Glen Ellen formation, and locally

in the Sonoma volcanics. The younger alluvium contains the principal ground-

water body in the Healdsburg Area of the Russian River Valley. Both water-

table and confined conditions occur in the ground-water bodies, but the condi-

tions can be distinguished only locally. Water levels in deeper wells commonly

are lower than the levels in shallow wells during summer and fall, but the

differences generally level off in the spring. In the Glen Ellen formation east

of the main Santa Rosa Valley and in the Sonoma volcanics, confined conditions

are common.

In 1949, the total amount of ground water pumped in Santa Rosa Valley

was estimated to be 13,300 acre-feet. Of this total, 3*100 acre-feet was for

public supply, 500 acre-feet was for industrial use, 5,800 acre-feet for

-30-



irrigation, and 3*900 acre-feet for domestic, stock, and other uses. The

pumping for irrigation was made up of 2,300 acre-feet in the main Santa Rosa

Valley, 170 acre-feet in the Sebastopol area, 890 acre-feet in Rincon and

Bennett Valleys, 440 acre-feet in Kenwood Valley and the Glen Ellen area, and

2,000 acre-feet in the Healdsburg area in the Russian River plain.

Ground water in Santa Rosa Valley generally is of good quality for

most uses. Water in certain localized areas has a high boron content.

The depth to water in most of the relatively flat-lying portions of

the Santa Rosa Valley ranges from 5 to 20 feet in the spring «,
and the average

seasonal fluctuation, spring to fall, ranges from 5 to 20 feet. Although sea-

sonal fluctuations have increased slightly in portions of the basin as a

result of increased development, the recovery of water levels each spring

generally reflects the rainfall regimen and does not indicate overdraft.

Water levels in the spring of 1958 were higher than they were in the

spring of 1957 in eight index wells widely dispersed in the valley. The rise

in level ranged from 1.2 feet in well 6N/8W-15J1, about 3 miles northwest of

Cctati, to 5.5 feet in well 6N/7W-30M1, about 1 mile northeast of Cotati. The

average rise was 3.4 feet. In well 7N/7W-6R1 in Rincon Valley, the rise was

3.4 feet. The hydrograph of well 6N/8W-15J1 is shown on Plate 2. The water

level in this well in the spring of 1958 was 1 foot higher than in the spring

of 1957., and 4 feet lower than in the spring of 1942 and 1950.

San Francisco Bay Region

The San Francisco Bay Region includes all of the basins which drain

into San Francisco, San Pablo, and Suisun Bays below Antioch. It includes

parts of Marin, Sonoma, Napa, Santa Clara, Alameda, Contra Costa, San Mateo,,

and Sclano Counties, and all of San Francisco County.
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Of 11 ground-water basins in this region for which data are given

herein, water levels in the spring of 1958 were higher than they were in the

spring of 1957 in nine basins. The average rise in water level ranged from

about 3 feet in the lower aquifers of South Alameda County to 10 feet in

Petaluma Valley. In the upper aquifer of South Alameda County and in North

Santa Clara County the average water level was essentially the same as in the

spring of 1957

.

Water-level records for index w^lls in the San Francisco Bay Region

are given in Appendix B, and the average change in water levels from 1957 to

1958 in valleys and basins of the region is given in Table 2. The fluctuations

of water levels during the period of record at selected wells in the region are

shown by the hydrographs on Plate 3.

Petaluma Valley

Petaluma Valley is one of several small valleys immediately north

of San Francisco Bay. It occupies a northwest trending structural depression

in the Coast Range. The valley is underlain by unconsolidated marine and con-

tinental sediments and volcanic rocks of Tertiary and Quaternary age. This

material is largely water-bearing and constitutes a relatively deep ground-water

basin. The valley contains about 45 square miles of alluvial plains, of which

about 10 square miles is unreclaimed tidal marsh. Ground water is the principal

source of water supply for agricultural development in the area.

Both water-table and confined conditions occur in the principal ground-

water bodies of the valley, but the conditions can be distinguished only locally.

Pressure levels in deeper wells commonly are lower than the levels in shallow

wells during summer and fall s but the differences generally level off in the
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TABLE 2

AVERAGE CHANGE IN GROUND-WATER LEVELS IN

VALLEYS AMD BASINS IN SA! FRANCISCO BAY REGION NO.

SPRING 1957 TO SPRING I958

Ground-water valley or



spring. Water levels in wells in the alluvial-plain area of upper Petaluma

Valley generally are 10-25 feet below the land surface in the spring; water

levels in the tidal portion are near the land surface. Seasonal fluctuations

range from less than 1 foot near tidewater in the southern part of the valley

to about 20 feet in the northern part.

Investigations in 1950 and 1951 indicated that ground water in the

principal ground-water body in upper Petaluma Valley is of good quality, that

local encroachment by brackish water from tidal sloughs occurs in the lower

part of the valley as far north as Petaluma, and that connate water, of poor

quality, occurs locally in the Petaluma formation.

In 1950, total pumpage from some 1,500 active wells was estimated

to be about 2,000 acre-feet. More than 60 per cent of the pumpage was for

irrigation, public supply, and industrial uses; the remainder was for

domestic, stock, and other uses. Although this draft is fairly small, most

of it is concentrated in an area of about 3>000 acres east and northeast of

Petaluma only slightly above sea level. No valley-wide overdraft is indi-

cated by the water-level records. However, the downward trend of the water

level since 1949 in well 5N/7W-20B1 north of Petaluma (see Plate 3) appears

to be indicative of local overdevelopment creating a condition of localized

overdraft.

Napa-Sonoma Valley

Napa and Sonoma Valleys are adjacent alluvium-filled valleys that

occupy alined structural depressions in the Northern Coast Range physiographic

province and drain south into San Pablo Bay. The valleys are surrounded and

underlain by unconsolidated marine and continental sediments and volcanic rocks

of Pliocene and Pleistocene age which are largely water-bearing and together
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contain relatively extensive ground-water bodies. Napa Valley, the eastern

valley, is the larger and has a valley-floor area of about 85 square miles

„

Sonoma Valley has a valley-floor area of 45 square miles including about 10

square miles of unreclaimed tidal marsh.,

In 1950, the total ground-water pumpage was estimated to be about

5,600 acre-feet in Napa Valley and about 2,400 acre-feet in Sonoma Valley

„

Of these quantities, the amounts pumped for irrigation were about 2,900 and

1,900 acre-feet, respectively.

Investigations conducted from 1949 to 1952 indicated that the

quality of the water in most wells in the valleys is satisfactory for irri-

gation and domestic uses. Locally at the southern end of the valleys, some

degradation of the native waters is caused by movement of brackish water

into areas of concentrated pumping. Water from wells at a few places has

excessive concentrations of boron.

The water levels in wells in the central part of the valleys

range from a few feet above the land surface to about 50 feet below, with an

average of about 25 feet. As shown by the hydrographs for wells 6N/4W-17A1

and 5N/5Y/-28N1 in Napa Valley and Sonoma Valley, respectively, (see Plate 3)

seasonal fluctuations in water level range up to about 15 feet, but there is

no indication of a downward trend in the levels over the period of record.

It is indicated that annual fluctuations, for example spring to spring, are

related largely to rain-fall. Changes in water levels from spring of 1957

to spring of 1958 in four index wells in Napa Valley ranged from a rise of

less than 1 foot to a rise of 8.8 feet; the average change was a rise of 2.7

feet. In four index wells in Sonoma Valley, the changes from 1957 to 1958

were rises in three of the wells ranging from 6.6 feet to 15.1 feet and a

decline in the fourth well of 1 foot.
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Suisun-Fairf ield Valley

Suisun-Fairfield Valley consists of about 30 square miles of low-

lying plains in the notch in the southeastern part of the northern Coast Ranges

through which the waters of the Central Valley reach San Francisco Bay. It is

drained by Suisun Creek and Ledgewood Creek which flow generally southeastward

into the tidal sloughs south of Fairfield. The valley is bounded on the north

and west by foothills of the Coast Ranges, on the south by the salt marshes

adjacent to Suisun Bay, and on the east by low ridges of consolidated rock

which crop out southeast from Vacaville to the Montezuma Hills.

The water-bearing rocks underlying the valley comprise younger alluvium,

older alluvium, and the Sonoma volcanics. The older alluvium probably supplies

most of the water pumped from wells, although the average yield of wells drilled

into this formation is only about 200 gallons per minute (gpm).

In an investigation in 1950 it was found that the annual pumpage of

ground water for irrigation had ranged from 1,400 acre-feet in 1942 to 7,900

acre-feet in 1949. A heavy concentration of pumping about 2 miles southwest of

Fairfield has created a pumping depression which has reversed the bayward

hydraulic gradient and stopped the subsurface discharge to the tidal marshes.

Except for this pumping depression, long-term records of water levels in wells

in the valley do not indicate any well-defined downward trend. Shown on Plate

3 is the hydrograph for well 4N/2W-6A1, which is on the western edge of the

pumping depression. The water level in this well in the spring of 1958 was

essentially the same as the level in the spring of 1920 and 1950. In contrast,

records for wells in the pumping depression indicate that the decline in water

level in the depression may have been as much as 40 to 50 feet from 1938 to

1951? followed by a 10-foot recovery into 1952. Changes in water level from
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the fall of 1957 to the fall of 1958 in nine index wells throughout the valley

ranged from a rise of 1 foot in well 5N/1W-28P1 to a rise of 30 feet in well

5N/2W-29R1. The average rise was 7 feet.

The Solano Project of the U. S. Bureau of Reclamation soon will supply

the Suisun-Fairfield Valley with surface water from Putah Creek watershed.

Ygnacio Valley

Ygnacio Valley and the adjacent Clayton Valley occupy structural

depressions between the Berkeley Hills and the Mt. Diablo Range in Contra Costa

County. The alluviated areas of Ygnacio and Clayton Valleys comprise 20 and

17 square miles, respectively. Both valleys are underlain by thick deposits

of Recent and older alluvium which cover a faulted and folded complex of con-

solidated Cretaceous and Tertiary rocks.

The floors of the valleys are alluvial plains which slope gently to

the northwest and merge in the vicinity of Concord. Although apparently the

valleys are merged at the surface, there are two distinct ground-water basins

separated hydrologically by a ground-water barrier formed by the Concord Fault.

All of the available ground water occurs in the Recent alluvium and

the older Pleistocene valley fill (Pittsburg formation). The combined thick-

ness of these exceeds 700 feet. Artesian conditions were once generally en-

countered in the deeper aquifers. However, the differential originally

encountered between confined and free water levels has largely been equalized

by the free movement of ground water through the large number of gravel-

packed wells which penetrate both free and confined ground-water aquifers.

The average withdrawal capacity of wells is about 200 gpm. Depths

to water in wells varied from 6 to 60 feet in the 1900's. The available evi-

dence indicates that a fair balance existed between recharge and withdrawal,
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with water levels holding at about these depths until 1927. Water levels then

began to drop from 5 to 10 feet per year and continued to drop until the com-

pletion of the Contra Costa Canal. As a consequence, the normal hydraulic gra-

dient toward Suisun Bay was reversed by the overdraft. V/ith the importation

of water through the Contra Costa Canal, ground-water pumpage has been greatly

reduced, and the hydraulic gradient is again toward Suisun Bay.

As the current program of water-level measurements in wells in Ygnacio

Valley began in 1958, information is not available on the change in levels

from 1957 to 1958. In four index wells throughout the valley, depths to water

in the spring of 1958 ranged from 0.7 foot in well 2N/2W-27R1 to 13-3 feet in

well 2N/2W-36E1.

Santa Clara Valley, South Alameda County

The South Alameda County area, or East Bay area, of Santa Clara Valley

comprises about 130 square miles of alluvial land lying between the base of the

western slope of the Diablo Range and San Francisco Bay and extending from San

Leandro Creek on the north to the Alameda-Santa Clara County line on the south.

Two or more separate aquifers can be differentiated in most parts of

the area. Each of these aquifers consists of a series of permeable gravel beds,

generally irregular and lenticular, and some sands. In the portion of the area

north of Alvardo, ground water is derived from the San Leandro and San Lorenzo

cones. In the San Leandro cone, most pumping is from the upper aquifer, which

comprises all sediments to a depth of about 200 feet. In the San Lorenzo cone,

the upper 200 feet of sediments is also considered to be the upper aquifer and

underlying water-bearing materials, extending to a depth of about 1,000 feet,

-38-



comprise the lower aquifers. Most irrigation, industrial, and municipal wells

derive their water from the lower aquifers.

In the area between Alvarado and the Alameda-Santa Clara County line,

ground water is derived from sediments of the Niles cone. The upper aquifer in

this area has been degraded to such an extent by salt-water intrusion that the

major portion of the present water supply is obtained from the lower aquifers

which are found in the depth interval from 200 to 600 feet. Yield of wells

drawing from upper and lower aquifers is highly variable. Limited data indicate

that yields from the upper aquifer range from 100 to more than 1,000 gpm, and

from the lower aquifers, from 250 to 1,800 gpm.

Although some water supplies are imported to the South Alameda County

area of Santa Clara Valley, the greater portion of irrigation and suburban

water requirements is met by pumping from underlying ground waters. The north-

ern portion of the area is largely developed for industrial, commercial, and

urban purposes, while the central and southern portions are devoted to agri-

culture, mostly irrigated. Pumping draft on ground-water resources of the area

has increased to such an extent that ground-water levels in the upper and lower

aquifers remain perennially below sea level throughout a large portion of the

area. In 1951, the estimated annual overdraft in the area was 16,100 acre-feet.

A serious water quality problem in the Niles cone area is caused by

the intrusion of saline waters into the fresh-water aquifers adjacent to San

Francisco Bay. Sea-water intrusion was first noted in this area in 1920 and

at present the intrusion has extensively penetrated the upper aquifer. Some

degradation in highly developed areas has occurred in the lower aquifers,

apparently from downward movement of saline water from the upper aquifer.
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Changes in the water level from the spring of 1957 to the spring of

1958 in seven index wells pumping from the upper aquifer ranged from a decline

of 6.9 feet in well 4S/2W-24Q2 to a rise of 6.4 feet in well 4S/1W-29C4. In

wells 4S/1W-22K1 and 5S/1W-9Q1 the level in 1958 was essentially the same as

in 1957. A hydrograph for well 4S/1W-29C4, about one-half mile east of Center-

ville, is shown on Plate 3. During the period of record for this well from

1950 through 1958, the lowest observed water level was 55 feet below sea level

in the fall of 1950, and the highest observed level was just sea level in the

spring of 1952. From the spring of 1950 to the spring of 1958 there was a net

rise of 6 feet.

In five index wells pumping from the lower aquifer, the change in

water level from the spring of 1957 to the spring of 1958 ranged from a decline

of 1.3 feet in well 5S/1W-9M1 to a rise of 6.2 feet in well 4S/2W-13C2. The

average change was a rise of 2.6 feet (see Table 2). As shown by the hydro-

graph for well 4S/2W-36K1 on Plate 3> the lowest observed water level from

1950 through 1958 in this well, about one-half mile northeast of Newark, was

80 feet below sea level in the fall of 1950; the highest observed level was

12 feet below sea level in the spring of 1952. From the spring of 1950 to the

spring of 1958 there was a net rise of 19 feet, and from the spring of 1957 to

the spring of 1958 there was a net rise of 5 feet.

Santa Clara Valley, North Santa Clara County

The North Santa Clara County area of Santa Clara Valley comprises

that portion of the valley extending southeasterly from San Francisco Bay and

the Alameda-Santa Clara County line. The southern boundary is the low topo-

graphic divide near Morgan Hill which divides the drainage to San Francisco
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Bay and the Pajaro River. The area is bounded on the west by the Santa Cruz

mountains and on the east by the Diablo Range. It varies in width from about

14 miles in the northern portion to less than a mile at the narrows near

Coyote. The divide near Morgan Hill is also the northern boundary of the South

Santa Clara County area, treated in this report as a ground-water unit of the

Gilroy-Hollister Valley in the Central Coastal Region.

The water-bearing sediments of the Santa Clara Valley occupy the

valley proper and some adjacent areas. The age of the water-bearing sediments

is Plio-Pleistocene and upper Quaternary. The Plio-Pleistocene sediments

supply water to deep wells in areas where the upper Quaternary sediments are

thin, and to small domestic wells in the hills surrounding the valley. Upper

Quaternary sediments are the main source of ground water in the valley. These

sediments consist of flood plain deposits, alluvial fan deposits, and tideland

or marine swamp deposits, of which the alluvial fan and tideland deposits form

the largest part. The main aquifers in the upper Quaternary sediments are

principally constituted of gravels. Water-yielding sands are also present, but

wells in this area generally are not perforated in sand strata. The tideland

deposits consist of fairly continuous blue clays, which cap the pressure zone

of the area. The blue clays have their greatest thickness in the area around

the southernmost portion of San Francisco Bay, and thin out toward Milpitas,

San Jose, Sunnyvale, and Palo Alto.

The pressure zone includes and area extending from about four miles

southeast of San Jose to San Francisco Bay on the north, and from near Palo

Alto on the west to near Milpitas on the east. The free ground water or fore-

bay zone lies upstream and adjacent to the pressure zone, and generally extends

to the edge of the valley floor on the east and west and to the south boundary
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of the area near Morgan Hill. The pressure zone comprises about 78,000 acres

and the forebay zone about 86,000 acres.

Ground water currently supplies nearly all of the irrigation, domestic

and industrial requirements in the area, and the pumping for irrigation consti-

tutes about 75 percent of the total ground-water withdrawal. The heavy pumping

draft in dry years has depressed water levels below sea level in the bayward

portion of the pressure zone thereby creating a landward hydraulic gradient.

In 1950, the annual ground-water overdraft in the North Santa Clara County

area was estimated to be 44,800 acre-feet.

In limited areas of the eastern portion of the North Santa Clara

County area, the ground water is of questionable quality for irrigation use;

in the Penitencia Creek cone it contains relatively high concentrations of

boron while in portions of the Silver and Dry Creek cones it has a high magne-

sium content. In the bayward portion of the area, the normal bayward slope of

the hydraulic gradient in the pressure aquifer is reversed at times because of

excessive lowering of ground-water levels during the dry season. This has

created a potential threat of sea-water intrusion and consequent degradation

of the ground water.

Changes in the water level from the spring of 1957 to the spring of

1958 in 20 index wells widely dispersed in the North Santa Clara County area

ranged from a decline of 19 feet in well 7S/1W-13K1 to a rise of 28 feet in

well 9S/2E-1J1. Well 7S/1W-13K1 is in San Jose about a mile west of Los Gatos

Creek in the pressure zone. Well 9S/2E-1J1 is near Coyote Creek about four

miles southeast of Coyote in the forebay zone. Shown on Plate 3 is a hydro-

graph for well 7S/1E-31A2 which is in the forebay zone, about a mile west of

Guadalupe River and two and one-half miles east of Campbell, During the period
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of record for this well, from 1936 through 1958, the highest observed water

level was 105 feet above sea level in April of 1943 » and the lowest observed

level was 35 feet below sea level in July of 1950 . From 1943 to 1950 there

occurred, therefore, a net decline in water level of 140 feet. From the low

of July 1950, there was a net rise in water level to the spring of 1958 of

61 feet, and from the spring of 1957 to the spring of 1958 there was a net rise

of 2 feet.

The Santa Clara Valley Water Conservation District controls flows

on numerous creeks in the area, and artificially recharges the underlying

ground-water basin in the valley through percolation in stream channels, ditch-

es, basins, and abandoned gravel pits.

Livermore Valley

Livermore Valley, for the most part, lies in the eastern portion of

Alameda County; a minor area extends into Contra Costa County. The valley is

about 14 miles long in an east-west direction, varies from 3 to 6 miles in

width, and comprises an area of about 65 square miles.

Livermore Valley is a structural basin developed in a syncline with

and axis trending nearly east-west. The floor of the valley is covered by

alluvial, lake, and swamp deposits of upper Pleistocene and Recent age. These

deposits consist of gravel, sand, and clay, and their average thickness is

about 350 feet, although a maximum thickness of nearly 700 feet is believed to

be present in the Pleasanton area.

Free ground water exists generally throughout the valley. However,

in the vicinity of Pleasanton a pressure area is formed by at least four de-

fined layers of blue clay alternating with gravel beds. The average yield of
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irrigation wells in the Pleasanton area, where the greatest pumping occurs,

is about 500 gpm.

Ground water supplies nearly all of the domestic, urban, industrial,

and irrigation requirements in Livermore Valley, and pumping for irrigation

constitutes the major portion of the total withdrawal.

Ground waters in central and southern portions of the valley are

replenished from percolation of good quality flood waters and, in general,

contain low concentrations of total dissolved solids and boron. In the

northern and eastern portions of the valley, ground water contains higher

concentrations of total dissolved solids and boron.

Within the past decade water levels in heavily pumped areas reached

their lowest elevations in 1950, and the annual overdraft in the valley at

that time was estimated to be 3,700 acre-feet.

Water-level changes from the spring of 1957 to the spring of 1958 in

five index wells in the valley ranged from a decline of 11 feet in well

2S/1W-26C1, about 2g miles north of Dublin, to a rise of 13 feet in well

3S/2E-2R1, about 2 miles northeast of Livermore. The average change was a

rise of 3 feet (see Table 2). In well 3S/1E-18G3 in the pressure area, about

1 mile northwest of Pleasanton, there was a net rise of 6 feet. A hydrograph

is shown on Plate 3 for well 3S/1E-2E1, near U. S. Highway 50 and about 3

miles northeast of Pleasanton. In this well, the highest observed water level

during the period 1948 through 1958 was 342 feet above sea level in the spring

of 1957, and the lowest observed level was 330 feet above sea level in the

fall of 1950. From the spring of 1949 to the spring of 1958 there was a net

rise of 8 feet.
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Half Moon Bay Terrace

Located in San Mateo County, the area designated herein as Half

Moon Bay Terrace comprises a series of dissected marine terraces which are

bounded on the west by the Pacific Ocean and on the east by the rugged ridges

of the southern Coast Range geomorphic province o The area extends from Moss

Beach on the north to Martin's Beach on the south. The terraces vary in

width from one-quarter mile to about a mile and a half.

Deposits of major importance as a source of ground water include

semi-consolidated Pleistocene marine terraces and unconsolidated Recent

alluvium. The marine terrace deposits are composed of clay, silt, sand, and,

locally, some well sorted gravel. Thickness of the terrace deposits ranges

from a few inches to about 100 feet. Yield of ground water to wells pumping

from the terrace deposits varies from less than 5 gpm to more than 60 gpm.

Several minor alluviated valleys have been grouped with the Half Moon Bay

terraces.

Changes in water level from spring of 1957 to spring of 1958 in

four index wells in the area of Half Moon Bay Terrace ranged from a rise of

less than a foot in well 5S/5U-18P1 to a rise of 12 feet in well 5S/5W-20L1.

The average rise was 4 feet (see Table 2). The hydrograph, given on Plate 3 5

of well 5S/5W-29N1, about one-half mile west of the town of Half Moon Bay,

shows that from spring of 1953 to spring of 1958 there was a net rise of 4

feet and from spring of 1957 to spring of 1958 a net rise of 3 feet.

San Gregorio and Pescadero Valleys

San Gregorio and Pescadero Valleys in San Mateo County are two of

the many minor alluviated stream valleys along the coastal margin of the
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southern Coast Range geomorphic province. The topography is typical of

alluviated stream valleys with terraced flats on either side of the sinuous

courses of the somewhat incised streams. The valleys broaden toward the

mouth, where the streams empty into the Pacific Ocean.

The principal sources of ground water in these valleys are the un-

consolidated clays, silts, sands and some gravel in the Pleistocene and Recent

terrace and alluvial deposits. In general these deposits are relatively thin;

the average thickness is on the order of 50 feet. They are generally limited

to the topographically low areas adjacent to streams. Permeability of the

deposits varies from moderate in the thin-bedded sands to very low in the silts

and clays. Yield to wells is generally low but is sufficient for domestic

purposes.

i

The changes in water level from spring of 1957 to spring of 1958

are available for an index well in San Gregorio Valley and for two index wells

in Pescadero Valley. In well 7S/5W-15E1, in the community of San Gregorio,

there was a net rise of 10 feet. In well 8S/5W-9H1 about one-half mile south-

west of Pescadero and well 8S/5V/-11P1 about 1 mile southeast of Pescadero there

were net rises of less than a foot and 5 feet, respectively. From spring of

1953 to spring of 1958 there xvas a net rise of 2 feet in well 8S/5W-9H1.

Central Coastal Region

The Central Coastal Region includes all of the coastal drainage

areas from the southern boundary of Pescadero Creek Basin in Santa Cruz

County to the northeastern boundary of Rincon Creek Basin in Ventura County.

Inland it extends an average of about 50 miles to the crest of the coastal

range. That portion of the region for which ground-water data are presented
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in this report comprises all of the coastal drainage areas from the southern

boundary of Pescadero Creek Basin to the Monterey-San Luis Obispo Count

line. Included are parts of Santa Clara and San Benito Counties and all of

Santa Cruz and Monterey Counties. Data pertinent to the remaining area of

the region, including the upper Salinas River Basin in San Luis Obispo County,

are presented in the Bulletin No. 39 series.

Ground-water data which afford information on the change in water

levels from the spring of 1957 to the spring of 1958 are presented in this

report for 12 basins or ground-water units in the Central Coastal Region. Of

the 12 units, water levels in 1958 were higher than in 1957 in ten and lower

in two. The average change in level ranged from a decline of 9 feet in West

Santa Cruz Terrace to a rise of 7 feet in Soquel Valley. The other decline

in level, amounting to 1 foot, occurred in the 180-foot aquifer of the Pressure

Area in Salinas Valley.

Water-level records for index wells in the Central Coastal Region

are given in Appendix B, and the average change in water levels from 1957 to

1958 in valleys and basins of the region is given in Table 3° The fluctuations

of water levels during the period of record at selected wells in the region

are shown by the hydrographs on Plate 4.

West Santa Cruz Terrace

West Santa Cruz Terrace extends westerly about 7 miles from the

City of Santa Cruz in Santa Cruz County. It is a segment of the series of

terraces and small alluviated valleys forming an almost continuous border

along the coastal strip of the southern Coast Range geomorphic province be-

tween Half Moon Bay and Santa Cruz. The remnants of at least four terrace
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TABLE 3
AVERAGE CHANGE IN GROUND-WATER LEVELS IN

VALLEYS AND BASINS IN CENTRAL COASTAL REGION NO.

SPRING 1957 TO SPRING 1958



levels are apparent in the Santa Cruz area. The lowest terrace ranges from

20 to 100 feet above sea level. It averages about 1 mile in width, and is

almost continuous except where cut through by small stream valleys.

Sources of ground water in the area are the unconsolidated clays,

silts, sands and gravel in the terrace and alluvial deposits. Thickness of

the terrace deposits varies from a few inches to 40 feet and averages about

10 feet. For the most part, the yield to wells from the terrace deposits is

low. The water is used principally for domestic purposes.

The alluvial deposits in the small valleys provide the principal

source of ground water. Thickness of the deposits ranges from a few feet to

175 feet. Although the yield to wells generally is only moderate to low,,

some wells provide sufficient water for limited irrigation,,

Depth to ground water varies considerably from one locality to

another because of the discontinuous nature of the valley and terrace deposits.

The average water level in two index wells in the area in the

spring of 1958 was 9 feet lower than in the spring of 1957 (see Table 3), In

one of these, well 11S/2W-20C1, about 0,7 mile north of Needle Rock Point and

just north of State Highway 1, the net decline was nearly 12 feet. In the

other, well 11S/2W-22K1, north of Natural Bridges Beach State Park and about

0,3 mile south of State Highway 1, the decline was about 7 feet.

Although the water-level record for these wells is available only

for the period beginning with 1954, the decline from 1957 to 1958 would appear

to be a continuation of a downward trend that has prevailed at least since

1954, The water level in 1958 was lower than the level in 1954 by 39 feet in

well 11S/2W-20C1 and 10 feet in well 11S/2W-22K1,

-49-



Soquel Valley

Soquel Valley, in Santa Cruz County, is one of several minor

alluviated stream valleys along the coastal margin of the southern Coast

Range geomorphic province. Broad marine terraces occupy the coastal strip

on either side of the mouth of the valley.

Although limited production of free ground water is obtained for

domestic use from wells penetrating the thin alluvial and terrace deposits,

the principal aquifer underlying the valley is a stratum of black sand under

confining beds in the Purisima formation. Present depths to water in wells

in this pressure area range from 35 to 85 feet. Ground water is pumped for

both domestic and irrigation uses.

The water level in the spring of 1958 was about 15 feet higher than

in the spring of 1957 in index well 11S/1W-9L1, about 1 mile west of Soquel.

In index well 11S/1W-21H1, about three-fourths of a mile northeast of Soquel

Point on the coast, the level was essentially the same as in 1957- Records

for well 11S/1W-9L1 for the period 1949 through 1958 show that there was a

net rise in the water level of 8 feet from spring of 1949 to spring of 1958.

Pa.jaro Valley

Pajaro Valley, comprising about 75 square miles, occupies the drain-

age area of the Pajaro River below Pajaro Gap, including the northern extremity

of Monterey County, a small part of the northwestern corner of San Benito

County, and the southern portion of Santa Cruz County. It extends from the

drainage divide between Pajaro River and Elkhorn Slough on the south to the

Santa Cruz Mountains on the north and east

.
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Ground water in the valley is stored in aquifers in Tertiary and

late Quaternary deposits. These water-bearing units include Quaternary

valley fill, Pleistocene terrace deposits, the Aromas formation of Pleistocene

age and the underlying Purisima formation of Pliocene age. In the valley-

floor area, ground water occurs in three distinct zones, shallow, intermediate

and deep. The shallow zone extends from land surface to a depth of up to 100

feet. Areas of unconfined semi-perched water are found throughout this zone,

underlain by a relatively extensive blue clay aquiclude. In the intermediate

zone, lying below the shallow zone and extending to a depth of approximately

200 to 300 feet, the ground water is largely confined. The deep zone under-

lies the intermediate zone, and extends to a depth of approximately 800 feet

below land surface. Ground water in this zone is also confined. The piezo-

metric surface is higher than that of the intermediate zone; and several wells

near the coast flow during the winter and early spring.

These three aquifers merge into a forebay in the area north, east,

and south of the City of Watsonville. This area is underlain by permeable

deposits and is the principal source of ground-water replenishment to the

intermediate and deep zones.

There is extensive development of ground water in the valley for

domestic and irrigation needs and moderate development for stockwatering and

industrial needs. Nearly all of the water for irrigation and a substantial

portion of the water utilized by the City of Watsonville for municipal purposes

is pumped from the confined ground-water bodies.

Under natural conditions, the general direction of ground water

movement in the deeper zones was from the uplands to Monterey Bay. However,

overdraft of the ground water in the intermediate zone has caused a pumping
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trough to develop immediately west of Watsonville. A landward gradient has

thereby been created, and sea water has intruded into the intermediate zone.

The axis of the trough as of 1947 was located about 1.5 miles in-

land from the coast and about 3 miles southwest of Watsonville. Water levels

at that time were below sea level in an area of nearly 8 square miles. By

the summer of 1957 the axis of the pumping trough had moved inland about one-

half mile.

In 1950, the annual overdraft in the confined zones was estimated

to be 3*700 acre-feet.

Water levels in the spring of 1958 were higher than they were in

the spring of 1957 in three of five index wells in the valley, all in the

area of the pressure zones. The net rise in water level from 1957 to 1958

ranged from 1 foot in well 12S/1E-24G-1 to nearly 6 feet in well 12S/2E-31K1.

Both of these wells are about 1 mile inland from the coast. Water levels in

the other two index wells were essentially the same as in 1957. The hydro-

graph for one of these, well 12S/2E-16J1, is shown on Plate 4. During the

period from 1947 through 1958, the highest observed water level in this well,

about one-half mile southeast of Watsonville Junction, was 14 feet above sea

level in the spring of 1947 and the lowest observed level was 5 feet below

sea level in the fall of 1949. From the spring of 1947 there was a net decline

of 8 feet to the spring of 1956 and 3 feet to the spring of 1958.

Gilroy-Hollister Valley, South Santa Clara County

The South Santa Clara County area of the Gilroy-Hollister Valley

comprises that portion of the valley extending southeasterly from the low

topographic divide near Morgan Hill approximately 15 miles to the Pajaro
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River. Drainage is to San Francisco Bay north of the Morgan Hill divide and

to the Pajaro River south of it. The divide is also the southern boundary of

the North Santa Clara County area of the Santa Clara Valley. The South Santa

Clara County area is bounded on the west by the Santa Cruz Range and on the

east by the Diablo Range. It varies in width from about 3 miles at the Morgan

Hill divide to about 10 miles at the latitude of the City of Gilroy.

The upper Quaternary sediments are the main source of ground water

in the area, and occupy the valley proper and some adjacent areas. These

sediments consist of flood plain, alluvial fan, and tideland or marine swamp

deposits. The main aquifers in the upper Quaternary sediments are principally

composed of gravel. The tideland deposits consist of fairly continuous blue

clays which overlie and cap the aquifer and create a pressure zone in the area.

The clays dip gently southward, and increase in thickness from San Martin to-

ward the Pajaro River.

The pressure zone includes an area extending from about two miles

southeast of San Martin to the Pajaro River on the south, and along the Pajaro

River from near Sargent on the west to near San Felipe Lake on the east. The

free ground water or forebay zone lies between the boundary of the pressure

zone and the valley floor-foothill line on the west and east and extends north-

west to the north boundary of the South Santa Clara County area near Morgan

Hill. The pressure zone comprises about 20,000 acres and the forebay zone about

26,000 acres.

Nearly all of the water requirements for irrigation, domestic, and

industrial uses in the area are supplied from ground water. The pumping for

irrigation constitutes about 75 per cent of the total ground-water withdrawal.

The South Santa Clara Valley Water Conservation District controls the flows on
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Uvas and Llagas Creeks by the Uvas Dam and Reservoir on Uvas Creek and the

Chesbro Dam and Reservoir on Llagas Creek. Releases from these reservoirs

artificially recharge the ground-water basin largely through percolation in

the channel of Llagas Creek in the forebay zone.

Changes in the water level from the spring of 1957 to the spring of

195S in six index wells widely dispersed in the South Santa Clara County area

ranged from a rise of 23 feet in well 9S/3E-27C2, in the forebay zone about 1

mile east of Morgan Hill, to a decline of 4 feet in well 10S/4E-18G2, on the

fringe of the pressure zone about 2 miles southeast of San Martin. Three of

the index wells are in the forebay zone, and the other three are on the

fringe of the pressure zone. Water levels rose in all three wells in the

forebay zone; the rise ranged from the above-cited 23 feet in well 9S/3E-27C2

to 2 feet in well 10S/3E-34L1, near Carnadero Creek about 3 miles west of

G-ilroy. The change in water level in the wells on the fringe of the pressure

zone ranged from the above-cited decline of 4 feet in well 10S/4E-18G2 to a

rise of 3 feet in well 11S/3E-1B1, near State Highway 152 about 1 mile west

of Gilroy. The hydrograph of well 9S/3E-27C2 is shown on Plate 4. During the

period of record for this well from 1914 through 1958, the highest observed

water level was 320 feet above sea level in the spring of 1916, and the next

highest observed level was 315 feet above sea level in the spring of 1941.

The lowest observed level was about 205 feet above sea level in the fall of

both 1950 and 1955. In the spring of 1958 the water level was 69 feet higher

than the low level of 1950 and 1955, and 41 feet lower than the high level of

1941.
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Gilroy-Hollister Valley, San Benito County

The San Benito County area of the Gilroy-Hollister Valley comprises

roughly that portion of the valley extending southeasterly from the Pajaro

River on the north to the San Benito River on the south. It includes several

ground-water basins which have formed in a major faulted structural trough

between the San Andreas and Hayward faults in the southern Coast Ranges geo-

morphic province. The largest and most important of the basins is that in

the Hollister area with a length of about 15 miles from the Pajaro River to

Tres Pinos Creek and an average width of about 5 miles. Other basins include

the San Benito Valley west of Hollister, Pacheco Creek Valley to the north-

east, Santa Ana Valley, an arm extending along Santa Ana Creek to the south-

east, and two long arms extending south of Tres Pinos along San Benito River

and Tres Pinos Creek.

The principal sources of ground water in the area are the valley

alluvium, alluvial fan, flood plain, stream channel and terrace deposits of

Quaternary age, the San Benito gravels of Plio-Pleistocene age, and the

Purisima formation of Pliocene age. The Purisima formation underlies the

valley alluvium and forms the principal aquifers beneath the Hollister and

San Benito Valleys. Pressure zones created by confined water in the Purisima

formation include an area extending from north of the Pajaro River to about

two miles north of Hollister and an area in the western portion of San Benito

Valley.

A prominent barrier to ground-water movement is the Hollister fault

extending from the San Benito River northwesterly through Hollister to the

Pajaro River. Other active faults in the area which also may affect the

movement of ground water include: the San Andreas fault along the west margin

-55-



of the basins; the Paicenes fault, 3 miles to the east of, and roughly parallel

to, the San Andreas fault; the Sargent fault, apparently an extension of the

Paicenes fault from Hollister toward the northwest; the Bolado Park fault along

Tres Pinos Creek; and the Hayward fault along the eastern margin of the basins.

These faults may act as conduits along which highly mineralized waters can

enter and degrade the ground water in some parts of the basins.

Although some wells in the area yield up to 1,700 gallons per minute

(gpm), the average yield of ground water is about 500 gpm. Water levels in

both free and pressure zones range from 10 to 170 feet below land surface.

There is extensive development of ground water in the area for irrigation and

domestic needs, and moderate development for industrial and stockwatering uses.

Estimated pumpage in 1950 was approximately 110,000 acre-feet and in that year

the valley was overdrawn in the amount of approximately 14,000 acre-feet. The

Pacheco Pass Water District controls flows on Pacheco Creek and Arroyo de las

Vibaros, and recharges the eastern portion of the basin through stream channels

and spreading basins.

The records of two index wells in the valley show an average rise in

water level from spring of 1957 to spring of 1958 of about 5 feet (see Table 4).

One of these, well 12S/4E-20C1, is just west of State Route 156, about one-

fourth mile west of San Benito River and two and one-half miles northwest of

San Juan Bautista. The other, well 12S/5E-12F1, is about three-fourths mile

west of Fairview Road and four miles north of Hollister. Both the hydrograph

shown on Plate 4 for well 12S/5E-12F1 and the water-level records for well

12S/4E-20C1 show that the water level in the spring of each year since 1952

has been about the same or within a few feet of the 1952 spring level. Prior
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to 1952, both records show a downward trend that reached a level in the fall

of 1951 that was 20 to 25 feet lower than the recovery level in the spring of

1952.

A long-terra record for well 12S/5E-35F1* about one-half mile south-

east of Hollister, shows that since 1946 there has been a more or less steady-

decline in the water level such that in the spring of 1957 the level was 8

feet lower than the 1952 level and 48 feet lower than the 1946 level. In the

spring of 1958 the water level was the same as that in the spring of 1957

.

This well is in the main ground-water basin where the annual overdraft as of

1950 was estimated to be approximately IZ+jOOO acre-feet <,

Salinas Valley

Salinas Valley is a narrow, elongated, northwest-southeast trending

valley located largely in Monterey County. It is about 100 miles long,

averages approximately 5°5 miles in width, and contains 660 square miles of

irrigated and dry-farm lands. The valley is bordered on the southwest by

the Santa Lucia Range and the Sierra de Salinas and on the northeast by the

Gabilan Range.

That portion of the valley treated in this report is known as the

Lower Basin and consists of the valley area below Wunpost in Monterey County.

The Lower Basin has been subdivided into five hydrologic units. These have

been designated as the Pressure Area, East Side Area, Forebay Area, Arroyo

Seco Cone, and Upper Valley Area.

Water-bearing formations in the Salinas Valley include sediments

of the Paso Robles formation, Aromas red sands and terrace deposits, alluvium,

and dune sands. The Paso Robles formation flanks the floor of the valley in
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the Lower Basin at various points and probably underlies much or all of the

valley below depths of 200 to 300 feet.

The valley fill of the Loirer Basin is an extensive body of alluvium

with considerable ground-water storage capacity. Pleistocene and Recent

alluvium and terrace deposits, composed of gravel, sand, silt, and clay in

various combinations, underlie Salinas Valley in thicknesses up to 300 feet.

Alluvial fans occur along both sides of the valley, those on the west side

being steeper than on the east. Alluvium and terrace materials provide the

principal supply of ground water to shallow wells throughout the Lower Basin.

Probably most deep wells in the valley extract water principally from sediments

of the Paso Robles formation. In the Lower Basin, near the City of Salinas,

beds of blue clay of sufficient thickness and areal extent to confine the

ground water in the underlying aquifers are found.

Lands in the valley are devoted primarily to the production of

irrigated crops, with urban and industrial uses of secondary importance.

Ground water is the only source of irrigation water supply in the Lower Basin.

The high degree of agricultural development on the valley floor lands, from

Monterey Bay southerly to San Ardo, results from the availability of ground

water in this area. The yield of wells in the area ranges from about 200 gpm

to more than 3j000 gpm. The valley has been overdrawn for many years. In

1%5 the annual overdraft was estimated to be approximately 28,000 acre-feet,

of which 20,000 acre-feet was in the Pressure Area and 8,000 acre-feet in the

East Side Area. Since 1945 , the overdraft has remained practically the same

to the present time. The Nacimiento Dam, recently completed by the Monterey

County Flood Control and Water Conservation District, will make available con-

trolled flows of Nacimiento River to help alleviate the existing overdraft.
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The principal aquifers in the Pressure Area are designated as the

180-foot and 400-foot aquifers because of the average depth of the water-

bearing material below ground surface. The 180-foot aquifer is overlain by

a shallow perched ground-water body of poor mineral quality. Water from

this perched zone is not used in any significant quantity. The pressure

aquifers are recharged by subsurface inflow from the Foreba;/- Area south of

Salinas. Evidence indicates that the seaward extension of the 180-foot

aquifer is exposed to saline water of Monterey Bay in the Monterey Submarine

Canyon

.

The natural ground-water gradient in Salinas Valley is from the

upper portions of the valley westward toward Monterey Bay. However, depres-

sion of water levels during heavy summer pumping periods each year has caused

the formation of a pumping trough which results in a reversed hydraulic

gradient and subsurface inflow from beneath Monterey Bay. In 1945 the develop-

ment of the trough and resulting reversed hydraulic gradient caused an esti-

mated inflow of 21,000 acre-feet of water from the seaward side of the axis

of the trough. In 1954 a trough was developed in the 180-foot aquifer which

extended from near Moss Landing to a point about 18 miles inland. During

the summer of 1954 the intrusion of sea water was such that the fresh water

of the 180-foot aquifer was degraded approximately 2g miles inland from the

coast and that of the 400-foot aquifer at least 2 miles inland.

Average changes in the water level from the spring of 1957 to the

spring of 1958 in the five hydrologic areas of the Lower Basin ranged from

a decline of 1 foot in the 180-foot aquifer of the Pressure Area to a rise

of 4 feet in the 400-foot aquifer of the Pressure Area (see Table 3).
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In six index wells which pump from the 180-foot aquifer, the change

in water level ranged from a decline of 5 feet in well 15S/4E-33A1, lg miles

northwest of Chualar, to a rise of nearly 2 feet in well 14S/2E-3C1, lg miles

southeast of Castroville. A hydrograph of index well 15S/2E-1Q1 for the

period from 1931 through 1958 is shown on Plate 4. The highest observed water

level in this well, about 3 miles southwest of Salinas, was 28 feet above sea

level in both 1932 and 1942c The lowest observed level was 5 feet below sea

level in 1934 • In the spring of 1958 the water level was 10 feet below the

high level of 1932 and 1942 and 23 feet above the low level of 1934.

There was a net rise in the water level from 1957 to 1958 in both

of two index wells which pump from the 400-foot aquifer. The greatest rise

was nearly 7 feet in well 14S/3E-18J1, 1 mile west of Highway 101 and 2\ miles

northwest of Salinas. A hydrograph of this well, shown on Plate 4, covers

the period from 1931 through 1958. The highest observed level in this period

was 37 feet above sea level in 1932 and the lowest observed level was 9 feet

below sea level in 1940. A definite downward trend in the water levels is

shown from a high level of 30 feet above sea level in 1942 to the present

time. In the spring of 1958 the water level was 20 feet below the high of

1932 and 26 feet above the low of 1940.

In two index wells in the East Side Area, there was no change in the

water level from 1957 to 1958 in one, and a net rise of 2 feet in the other.

A hydrograph of the latter well 14S/3E-15K1, is shown on Plate 4. In this

well, 2 miles east of Highway 101 and 3 miles northeast of Salinas, there was

and upward trend in the water levels from a low level of 40 feet above sea

level in 1932 to a high level of 77 feet above sea level in 1942. From 1942

there was a downward trend to a low level of 68 feet above sea level in 1950.

Since 1950 the trend has again been upward. In the spring of 1958 the water

level was 2 feet below the high of 1942 and 7 feet above the low of 1950.

-60-



In two index wells in the Forebay Area there was a net rise of 5

feet from 1957 to 1958 in one, and a net decline of 1 foot in the other. The

rise occurred in well 18S/7E-18P1, 1 mile east of Highway 101 and 3 dies

northwest of Greenfield. The decline occurred in well 17S/5E-11C1, just east

of Highway 101 and 4 miles southeast of Gonzales. A hydrograph of well

17S/5E-11C1 presented on Plate 4 shows that during the period from 1931

through 1958 the water level has ranged from a high of 125 feet above sea

level in 1941 to a low of 98 feet above sea level in 1949- In the spring

of 1958 the level was 11 feet below the high of 1941 and 16 feet above the

low of 1949.

Net rises in the water level from 1957 to 1958 in three index wells

in the Arroyo Seco Cone ranged from 1 to 3 feet. In well 17S/6E-32E1, south

of the Salinas River and I3 miles southwest of Soledad, the net rise was 2

feet. A hydrograph of this well presented on Plate 4 shows no definite long-

term trend in the water level either upward or downward from 1931 through

1958. In the spring of 1958 the level was 3 feet higher than it was in the

spring of 1932.

In five index wells in the Upper Valley Area, the water level in

1958 was higher than in 1957 in four wells and essentially the same in one

well. The greatest net rise in level was 4 feet in well 19S/7E-10P1, just

west of Highway 101 and 65 miles northwest of King City. A hydrograph of

this well presented on Plate 4 shows that from 1931 through 1958 the water

level ranged from a high of 242 feet above sea level in 1937 to a low of 209

feet above sea level in 1947. In the spring of 1958 the level was 11 feet

below the high of 1937 and 22 feet above the low of 1947.
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Carmel Valley

Carrael Valley, in Monterey County, is a Ion;? alluvium-filled valley

extending eastward from the coast a distance of 23 miles. It occupies a

valley-floor area of about 5 square miles located approximately 4 miles south

of the City of Monterey.

Ground water occurs in unconsolidated alluvium, which averages about

100 feet in thickness and attains a maximum thickness of approximately 125

feet adjacent to the coast. The alluvium consists mainly of sand and gravel

with small discontinuous lenses of silt or clay.

Except for a small lagoon, practically all of the valley is utilized

for truck crops. Local domestic and irrigation needs are supplied by numerous

wells throughout the valley.

A seaward hydraulic gradient exists over the entire ground-water

basin.

In two index wells in the valley, the water level in the spring of

1958 was higher than in the spring of 1957 in one well and the same as in

1957 in the other. In well 16S/L3-25B1, south of Carmel River and about 6g

miles inland from the coast, there was a net rise of nearly 2 feet. In well

l6S/l£-21Al, north of Carmel River and about 4 miles inland from the coast,

there was no change in the level from 1957 to 1958. A hydrograph of well

16S/1E-21A1 for the period 1953 through 1958 is presented on Plate 4. In the

spring of 1958 the water level was about 2 feet lower than in the spring of

1954.

-62-



Central Valley Region

The Central Valley Region comprises an area of approximately 59,000

square miles, and includes about 38 per cent of the land surface and nearly

44 per cent of the valley and mesa lands of the State. The Central Valley

Region extends from the eastern end of the California-Oregon line southward

to the Tehachapi Mountains, and from crest of the Coast Range on the west to

crest of the Sierra Nevada on the east. It averages 120 miles in width and

is more than 500 miles in length. It comprises all stream basins that drain

into Sacramento and San Joaquin Valleys upstream from the point of discharge

of the Sacramento River into Suisun Bay. All of 21 counties and parts of 15

counties are included in the region.

Data concerning 68 ground-water valleys or units in the Central

Valley Region are given in this report. Ground-water levels in the spring of

1958 were lower than they were in the spring of 1957 in 23 units, higher in

32 units, and essentially the same in 9 units. Data were not available to

afford the comparison in four units. The average change in water level ranged

from a decline of 14 feet in the Shafter-Wasco Irrigation District to a rise

of 13 feet in the Mendota-Huron Area.

Water-level records for index wells in the Central Valley Region are

given in Appendix B, and the average change in water levels from 1957 to 1958

in valleys and ground-water units of the region is given in Table 4- The

fluctuations of water levels during the period of record at selected wells in

the region are shown by the hydrographs on Plates 5, 6, and 7«

Redding Basin

The Redding ground-water basin occupies the south-central portion of

Shasta County and the north-central portion of Tehama County. It comprises
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an area of somewhat dissected alluvial uplands, river flood plains, and river

channels at the northernmost end of the Great Valley geomorphic province. On

the west and north the basin is bounded by the Coast Range and the Klamath

Mountains, on the east it merges with the foothills of the Cascade Range, and

on the south a structural and physiographic rise separates the basin from the

Sacramento Valley. The total area of the basin, which on its eastern margin

has been somewhat arbitrarily defined, is more than 500 square miles. Approxi-

mately 200 square miles of this total comprises valley-floor area. The

Sacramento River which enters the area north of Redding and leaves it through

a gorge cut through the Red Bluff structural arch, drains the entire basin.

The basin is underlain by Quaternary and late Tertiary water-bearing

sediments xirhich, in turn, are underlain by nonwater-bearing or salt-water-

bearing rocks of Cretaceous age. The Cretaceous rocks are deeply buried in

the south-central portion of the basin, but are at or near the surface around

the west, north, and east margins of the basin. Thickness of the fresh-water-

bearing sediments varies from a feather edge near the west, north, and east

margins of the basin to about 3>000 feet in the vicinity of highway 99, 6

miles south of Cottonwood.

Five water-bearing geologic formations recognized in the basin are

alluvium of Recent age, Red Bluff formation of Pleistocene age, Tehama forma-

tion and Tuscan formation of both Upper Pliocene and possibly Lower Pleistocene

age, and Nomlaki tuff of Pliocene age. The Tehama and Tuscan formations are

the principal sources of ground water in the Redding Basin. They are distri-

buted throughout the basin and extend eastward beneath the Cascade Range lavas,

but are exposed only where the overlying Red Bluff formation has been removed

by erosion. They are composed of semi-consolidated clay, silt, and gravel,

interbedded and intermixed.
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Ground water in the principal water-bearing formations occurs in

both free and confined states. In the Tehama formation it is believed to be

generally confined in the deeper zones and may be partially confined, locally,

in shallow zones. Yields of ground water of good quality are obtained

throughout much of the southeast and extreme southern parts of the basin where

larger wells yield from 400 to more than 1,000 gallons per minute (gpm). In

the northern part of the basin, wells generally do not yield sufficient water

for extensive irrigation use. The yield of domestic wells is generally

adequate throughout the basin except in the extreme northern part, where wells

often go dry in late summer or become too saline for use.

Water levels in 17 index wells widely distributed in Redding Basin

were higher in the spring of 1958 than in the spring of 1957 in 12 wells and

lower in five wells. The average change in level was a rise of approximately

3 feet (see Table 4). Net rises ranged from 1 foot in well 32N/4W-34P1, in

the Stillwater Plains about one-half mile south of Loomis Corners, to nearly

8 feet in well 29N/3W-4R1, about one-half mile north of the confluence of

Cottonwood Creek and the Sacramento River. Net declines ranged from less

than a foot in well 30N/5W-3Q1
}

in Happy Valley about 2js miles north of Olinda,

to 3 feet in well 30N/5W-15R1 also in Happy Valley and about one-half mile

north of Olinda.

Available records of water levels in wells in the basin cover the

period from fall of 1955 through spring of 1958. This period is too short to

afford an indication of any trends in water levels which would reflect the

effects, if any, of present ground-water development. Of 13 index wells for

which the change in water level from spring of 1956 through spring of 1958

is available, rises occurred in 11 wells ana declines of less than a foot
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occurred in two wells. The greatest net rise was 8 feet in well 29N/3VJ-4R1,

the same well in which the rise from 1957 to 1958 was greatest. A hydrograph

is shown on Plate 5 for well 3LH/3W-18B1, about one-half mile west of Cow Creek

and one mile south of Palo Cedro. In this well there was a net decline in the

water level from spring of 1956 to spring of 1957 of 2 feet and a net rise

from spring of 1957 to spring of 1958 of about 5 feet. In each of the two years,

the seasonal drop in water level from spring to fall was about 2 feet. From

this hydrograph and the records for many other wells in the basin, it would

appear that the water-level fluctuations from year to year are related largely

to rainfall.

Upper Lake-Kelseyville Area

The Upper Lake-Kelseyville area generally comprises those valley

portions of Lake County tributary to and bordering the upper arm of Clear

Lake on the north, west, and south. Three principal ground-water basins in

the area are Upper Lake, Scott, and Kelseyville Valleys. For convenience,

and because of hydrologic similarities, these basins are discussed together.

Upper Lake Valley lies north of Clear Lake. It extends about 7 miles

northerly and northwesterly from the shore line, and includes an area of about

10,500 acres.

Scott Valley lies about 2 miles northwest of Lakeport, and is

separated from Clear Lake by a low ridge of hills. It is about 3 miles long

in a northerly direction, about lj miles wide, and contains about 2,500 acres.

Kelseyville Valley is bounded by Clear Lake on the north and extends

southerly about 7 miles to a spur of the Coast Range. The valley is a gently

rolling plain sloping from south to north and includes some 19,600 acres.
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Geologic formations of the three valleys include sediments , beds

of volcanic fragments which are probably the same age as the sediments, and

clays, sands and gravels, including Recent alluvium. Recent alluvium com-

prises the uppermost deposits in all three valleys.

In Kelseyville Valley, the deposits consist of alternating strata

of gravel, sand, silt, and clay. The sand and gravel d eposits usually occur

as stringers while the clay beds are generally continuous. Both free and con-

fined ground water occurs in the valley. The free ground water, or forebay

zone, exists in the southern part of the valley while confined ground water

underlies the portion of the valley bordering on Clear Lake.

Most of the northerly portion of Scott Valley is underlain by a

thick blanket of sandy and silty clay which is mostly blue in color. This

is underlain by strata which contain confined ground water. The free ground-

water area in the southern portion of the valley is rather limited.

As in Kelseyville Valley, the deposits in Upper Lake Valley consist

of alternating strata of the various sediments. A thick stratum of sandy and

silty clay occurs in the vicinity of Upper Lake and serves as a capping bed

for an artesian aquifer of sand and gravel. Confined ground water underlies

about three-fourths of Upper Lake Valley and extends northward from beneath

Clear Lake. The free ground water lies north of the confined aquifers.

In all three valleys there is moderate to extensive development of

ground water for irrigation, domestic and stock-watering needs and only

limited development for municipal and industrial needs. In 1953 , the annual

pumpage from ground water was estimated to be about 11,000 acre-feet in

Upper Lake Valley, 2,200 acre-feet in Scott Valley, and 22,000 acre-feet in

Kelseyville Valley.
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Available records of water levels in wells in the three valleys cover

the period from 1948 through 1954 and 1958. These records indicate that, in

general, the levels decline 5 to 15 feet during the summer and fall of each

year and that in most instances a complete recovery occurs during the follow-

ing winter and spring. Thus, there is no evidence during the period of record

of any downward trend in the water levels and, hence, of any overdraft.

In index well 13N/9W-14D1, in the town of Kelseyville in the free

ground-water area, the water level in the spring of 1958 was 3 feet higher

than it was in the spring of 1949 and 20 feet higher than the fall level in

1949 which was the lowest observed level of record.

The record for index well 14N/10W-22A1 , in Scott Valley about 2

miles west of Lakeport in the free ground-water area, shows that in the spring

of 1958 the water level was 5 feet above the spring of 1949 level and 20 feet

above the fall of 1951 level, the lowest observed level of record.

In Upper Lake Valley, the water level in the spring of 1958 in

index well 15N/10W-3D1, in the community of Whittier Springs in the free

ground-water area, was 3 feet lower than the level in the spring of 1949 and

3 feet higher than the level in the fall of 1951, the lowest observed level

of record.

Lower Lake-Middletown Area

The Lower Lake-Middletown area lies in the southern part of Lake

County. It is a plateau-like, hilly, and mountainous part of the northern

Coast Ranges. Within the mountains are irregularly shaped, fairly shallow

valleys, most of which occur alon-? very irregular drainage lines. There are

nine large valleys, each several miles long and with as much as 4,000 acres
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of arable land, and several small valleys. Those valleys or ground-water

units which are discussed herein and for which ground-water data are presented

in this report comprise, in north-south order, Long, High and Burns Valleys,

Lower Lake Area, Coyote and Collayomi Valleys.

The central parts of all the valleys are at present being, or recent-

ly have been, filled ^^rith loose, unconsolidated gravel, sand, and clay. These

deposits, derived from the decomposition and erosion of the adjacent mountains,

were laid down on alluvial fans of moderate slope, in creek channels, on flood

plains, and in playas. They are considered Recent in age„ Along the margins

of all valleys, alluvial fans have been deposited. Ordinarily, these deposits

consist of lenticular beds, or tongues, of poorly sorted sand and gravel en-

cased in relatively large amounts of clay and silt. Sand and gravel pre-

dominate near the valley margins, and clay and silt predominate in the central

parts. Recent alluvial deposits range from only a few inches to slightly

more than 200 feet in thickness. For the most part, the alluvium of the valleys

is the only important water-bearing material.

Long Valley, about 5 miles north of Clear Lake Oaks, is alluvium-

filled and underlain by non-water-bearing bedrock.

High Valley, about 2 miles north of Clear Lake Oaks, is isolated

from main drainage lines. Its drainage pattern was altered by a volcanic flow

that dammed the original outlet and allowed the valley to be filled with fine-

grained alluvium.

Burns Valley is an elongated valley north of Clearlake Highlands. In

most places the alluvium is underlain by the Cache formation of Anderson, in

this area composed mostly of clay and gravel.
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Included in the Lower Lake Area are the alluvial plain of Cache

Creek j northeast of the town of Lower Lake, the alluvial plain of Herndon

Creek, east of Loiter Lake, and Excelsior Valley, south of Lower Lake. The

alluvium of the plains of Cache and Herndon Creeks is thin, and that of

Excelsior Valley is fine-grained, probably less than 50 feet thick, and

underlain by non-water-bearing rocks.

Coyote and Collayomi Valleys comprise the drainage basins at the

headwaters of Putah Creek. In Coyote Valley, northeast of Middletown, the

alluvium may be underlain by water-bearing tuffs at depths greater than 100

feet, but in Collayomi Valley, in which Middletown is situated, the alluvium

is underlain by non-water-bearing bedrock.

In Long and High Valleys there is only limited development of

ground water for domestic, stockwatering, and minor irrigation needs. In

Burns, Coyote, and Collayomi Valleys there is moderate development for

domestic needs and only limited development for irrigation needs. In 1950,

the annual ground-water pumpage was estimated to be about 30 acre-feet in

Burns Valley and 150 acre-feet in Coyote Valley. In the Lower Lake Area

there is moderate development of ground water for domestic, municipal and

irrigation needs.

Water levels in the index wells in the several valleys of the

Lower Lake-Middletown area were higher in the spring of 1958 than in the

spring of 1957. Average rises in water level ranged from about 1 foot in

Coyote Valley to 4 feet in Burns Valley (see Table 4). A hydrograph cover-

ing the period from 1950 through 1958 is shown on Plate 5 for well 1LN/7W-35E1

in Collayomi Valley. In this well, about 1 mile northeast of Middletown, the

water level drops about 4 feet from spring to fall but full recovery occurs
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in the following winter and spring. Thus, in the spring of 1958 the level

was practically the same as in the spring of 1950.

Sacramento Valley

The Sacramento Valley forms the northern third of the Great Valley

geomorphic province—one of the most notable structural depressions of the

world. The valley is bounded on the east by the Sierra Nevada , on the north-

east by the Cascade Range, and on the west by the Coast Range. A structural

and physiographic rise in the older valley sediments separates the Sacramento

Valley from the Redding Basin to the north. The valley is about 150 miles

long and attains a maximum width of about 40 miles near its southern edge

Adhere it merges with the San Joaquin Valley. The valley is drained by the

Sacramento River which enters the valley near Red Bluff and flows generally

southward to Suisun Bay.

The valley surface is a nearly flat to gently undulating plain

sloping from an altitude of about 300 feet near Red Bluff to sea level at

Suisun Bay. The otherwise gentle profile of the valley floor is interrupted

by Sutter Buttes, a volcanic prominence northwest of Marysville, rising

more than 2,000 feet above the central plain. Although much of the valley

appears to be quite flat and monotonous, folding and faulting have raised

some of the marginal sections above the general level with consequent develop-

ment of hilly or gently rolling topography by stream erosion. Stream depo-

sition has resulted in the development of other distinctive topographic

forms such as alluvial fans and natural levees.

The valley contains the second largest ground-water reservoir in

the State. Ground water is stored primarily in the extensive sand and gravel
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deposits which underlie the valley. It is found in one or more of at least

12 geologic or stratigraphic units which underlie the five principal groups

into which the various topographic or geomorphic forms of the valley have

been classified. These five groups consist of (l) Low hills and dissected

alluvial uplands, found along the sides of the valley and underlain by tilted

or folded continental sedimentary rocks of late Tertiary and early Quaternary

age; (2) Low alluvial fans and plains, unconsolidated continental deposits of

late Quaternary age which extend toward the center of the valley, in part

from the dissected alluvial uplands and in part from the mountainous border

along the east and west sides of the valley; (3) River flood plains, channels

and natural levees, found principally along the channels, flood plains and

natural levees of the Sacramento River and its major eastern tributaries,

and underlain by unconsolidated, well sorted river deposits of Recent age;

(4) Flood basins, low, nearly flat areas between the low alluvial fans and

plains and the natural levees of the Sacramento River and its major tribu-

taries, and underlain by unconsolidated, fine-grained slack-water deposits of

Recent age; (5) Sacramento-San Joaquin Delta, a composite delta built by

streams from the north, south, and east, characterized by intricate distrib-

utary channels, sloughs, natural levees and islands, and underlain by uncon-

solidated deltaic sediments and organic soils of Recent age.

The total depth of sediments in parts of the valley may exceed

20,000 feet. Of this, on the average, only the upper 1,500 feet of sediments

contains fresh ground water; the deeper sediments are either impervious or

contain connate brines. The depth of the fresh water-salt water interface

varies from area to area in the basin. Brines are encountered near the sur-

face or at shallow depth over much of the Delta area. Brines are also en-

countered at 500 feet or less near Sutter Buttes and northwest of Nicolaus.
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Much of the ground water is unconfined. However, confined to serai-

confined aquifers have been encountered in many areas of the basin. Depth to

ground water varies from to about 250 feet. Withdrawal capacity of wells

varies from less than 200 gpm in the North Sacramento-Fair Oaks area to more

than 1,700 gpm in the Colusa area,

There is extensive development of ground water in the valley for

irrigation, domestic, stockwatering, industrial and municipal needs. In 1954,

the total withdrawal in the valley was on the order of 1,200,000 acre-feet,

and overdraft existed in the west-side zone of the Sutter-Yuba area and in an

area in Placer County. Overdraft in the Sutter-Yuba area in 1950 was approxi-

mately 78,000 acre-feet, and in the Placer County area it was 8,300 acre-feet.

Comprehensive surveys of the quality of ground water in the Sutter-

Yuba area in 1948 and 1949 disclosed abnormally high chloride concentrations

in that portion of the west-side zone of the Sutter-Yuba area south of the

Oswald Road; they were found to occur also near the town of Robbins, some

seven miles west of Nicolaus. Apparently deep seated connate brines under-

lying the area are migrating upward into the fresh water-bearing aquifers

through permeable zones, and through improperly constructed and abandoned

wells. The upward movement of the brines may be accelerated when the water

table is lowered by heavy irrigation pumping.

As shown in Table 4, of 11 ground-water units in the Sacramento

Valley, there was a net rise in the average water level from the spring of

1957 to the spring of 1958 in nine units and practically no change in the

level in two units, Sacramento and Solano Counties. The rises in average

water level ranged from slightly less than a foot in Sutter County to about

12 feet in Capay Valley in Yolo County.
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Hydrographs for selected wells in the valley portion of each of

the Sacramento Valley Counties are presented on Plate 5* As the hydrographs

cover the period from 1929 or 1931 through 1958, fairly long-term trends in

the water-level fluctuations may be observed.

In Tehama, Butte and Sutter Counties, little net change in water

level over the 29-year period is shown by the hydrographs, although there

were short-term fluctuations of considerable magnitude. Thus, in well

26N/3W-4K1, near Highway 99W and about 3 miles southeast of Red Bluff in

Tehama County, the water level in the spring of 1958 was approximately the

same as the level in the spring of 1941. However, from the spring of 1953

to the spring of 1956 there was a net decline of 11 feet. Similarly, in

well 13N/3E-14E1, about lj miles west of the Feather River and 10 miles south

of Yuba City in Sutter County, the 1941 and 1958 levels were the same, but

there was a net decline from 1941 to 1955 of 13 feet.

In Glenn, Yuba, Placer, Sacramento, Yolo, and Solano Counties, a

definite long-term downward trend in the water levels is indicated by the

hydrographs. Although in Glenn and Yolo Counties a substantial net rise in

the level from 1957 to 1958 is shown, the rise is hardly sufficient to indi-

cate a significant interruption of the downward trend. In Glenn County in

well 21N/2W-31E1, about 3 miles northeast of Artois, there was a net decline

in water level from 1942 to 1957 of 19 feet. In approximately the same

period, the net decline was 18 feet in well 14N/5E-33Q1, east of Highway 99E

in the town of Wheatland in Yuba County; 20 feet in well 10N/2E-21M2, just

northeast of Woodland and about lg miles south of Cache Creek in Yolo County;

and 17 feet in well 6N/2E-29N1, about 2 miles east and 7 miles south of Dixon
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in Solano County. In Placer and Sacramento Counties the dowiv/ard trend, as

shown by the hydrographs, did not begin until about 1949 > but the net decline

from that year to 1958 was 26 feet in well 13N/5E-35M1, about 3 miles west of

Highway 99E and 6 miles northwest of Lincoln in Placer County, and 18 feet in

well 8N/6E-20J1, near State Highway 16 about 3 miles southeast of Perkins in

Sacramento County. The well in Placer County is in the area of the county

where the overdraft on the gound-water reservoir in 1950 was estimated to be

approximately 8,300 acre-feet.

In Colusa County, the hydrograph for well 17N/2W-11K1, about 1 mile

west of the Sacramento River and 5 miles south of Princeton, shows that the

depth to water remained practically constant at about 9 feet from 1931 to

1948, that from 1948 to 1953 there was an upward trend ending in a depth to

water of less than a foot in May of 1953 , and that since 1953 depths to water

have ranged seasonally from about 2 to 5 feet.

San Joaquin Valley

The San Joaquin Valley forms roughly the southern two-thirds of the

Great Central Valley of California. It is a broad structural trough bounded

on the east by the Sierra Nevada, on the south by the Tehachapi and San

Emigdio Mountains, and on the west by the Coast Ranges. From Stockton on the

north to Grapevine on the south, the valley is 250 miles long. Its width is

small in comparison with its length and averages about 40 miles, the greatest

width being 55 miles. The valley floor, formed entirely by unconsolidated

deposits of Quaternary age, extends over an area of approximately 10,000

square miles.
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The northern half of the valley, the San Joaquin River Basin, drains

through the San Joaquin River northward to San Francisco Bay; the southern

half of the valley, the Tulare Lake Basin, is a basin of essentially interior

drainage tributary to evaporation sumps on the trough of the Valley, chiefly

Tulare and Buena Vista Lake beds.

The surface of the valley is not a featureless plain but is charac-

terized by various types of physiography which include dissected uplands, low

alluvial plains and fans, river flood plains and channels, and overflow lands

and lake bottoms. The dissected uplands fringe the valley along its mountain

borders. The 16w alluvial plains and fans border the dissected uplands along

their valleyward margins. The river flood plains and channels lie along the

San Joaquin and Kings Rivers in the axial part of the valley and along the

major eastside streams. The overflow lands and lake bottoms include the

historic beds of Tulare, Buena Vista, and Kern Lakes in the southern part of

the valley, and the low-lying lands in the axial trough.

The structural trough which forms the San Joaquin Valley is filled

with sediments varying in depth from a few feet to several thousands of feet.

In general, the deepest sediments are of marine origin and contain highly

saline connate waters. Overlying the marine sediments are continental deposits

of late Tertiary and Quaternary age which form the surface of the valley.

These deposits range in thickness from a few feet along the valley border to

as much as 16,000 feet near the southern edge of the valley. For the most

part they contain fresh water which they yield freely to wells; locally, how-

ever, they contain brackish and saline water of poor quality.

The continental deposits are largely of river origin, with the

discontinuity and heterogeneity associated with this type of deposition.
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However, there are significant laterally continuous and homogeneous deposits

of lake origin j and a bed of lake-deposited diatomaceous clay 10 to 160 feet

thick apparently continuously underlies approximately 5»000 square miles in

the western and central parts of the valley. This deposit , known as the

Corcoran clay, forms an effective barrier to the vertical movement of water.

Throughout much of the valley three distinct bodies of ground

water occur. In downward succession they are: (l) a body of unconfined and

semi-confined fresh water in alluvial deposits overlying the widespread

Corcoran clay bed; (2) a body of fresh water confined beneath the clay bed

in alluvial and lake deposits; and (3) a body of saline connate water con-

tained in marine sediments which underlies the fresh-water body throughout

the valley. Much of the eastern and southern part of the valley is not

underlain by the Corcoran clay, and there the fresh-water body is in general

unconfined to semi-confined.

In the northeastern part of the valley, in the area of the South

San Joaquin, Modesto, Turlock, and Merced Irrigation Districts, surface-water

supplies are generally adequate to supply irrigation demand and the ground-

water reservoirs are maintained at near-full capacity. Seasonal fluctuations

of water level occur as a general rise of the water table due to heavy appli-

cations of irrigation water in late spring and early summer and a decline in

the fall as irrigation decreases.

In the east-central part of the valley, in the area served from

the Kings River, the long-term water supply generally has been only partially

in balance with the demand. Because the surface-water supply decreases early

in the summer, ground water is used to meet crop demands in late summer and

fall. Owing to this alternating pattern of irrigation, substantial seasonal

fluctuations of water level occur as the ground-water storage is replenished
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when surface water becomes available for recharge and later is depleted by-

pumping. Long-term trends of water level generally agree with long-term

trends of runoff.

In the southeastern part of the valley, from Lindsay south to

McFarland, surface-water supplies in the past have been generally inadequate

to meet irrigation demands, and overdraft on ground-water supplies has been

widespread. Water levels fluctuate in response to ground-water withdrawals.

The water table declines rapidly in late spring and summer and recovers as

pumping ceases late in the fall. In overdrawn areas a year-by-year decline

has occurred.

The alluvial fan of the Kern River receives a generally adequate

supply of irrigation water from that river; accordingly, conditions in that

area are generally similar to those in the east-central part of the valley.

Seasonal fluctuations of water level register changes in ground-water storage

in response to variations in pumping and recharge, and long-term fluctuations

reflect long-term variations in runoff of the Kern River.

The southern fringe of the valley, south of the Kern River, is an

area of low stream flow and heavy ground-water withdrawals for irrigation.

Withdrawals greatly exceed the total replenishment, and water levels have

declined steadily as ground-water storage was depleted. Seasonal fluctuations

in water level register variations in pumping demand, but the long-term

water-level trend has been downward.

The west side of the valley is an area of generally deficient water

supply. Western Fresno and Kings Counties constitute an area of very heavy

overdraft on ground-water supplies. Pressure levels in the confined aquifers
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have been drawn down rapidly in response to this heavy overdraft. Although

the seasonal fluctuations reflect variations in supply and use of ground

water, the year-to-year trend in water level has been consistently downward

„

Much of western Merced, Stanislaus., and San Joaquin Counties is

irrigated by water diverted from the San Joaquin River. These areas of

surface supply are generally more than adequately watered. Accordingly, in

the zone of unconfined ground water, water levels stand near the land sur-

face, and both seasonal and long-term fluctuations are small.

The San Joaquin Valley has been an area of overdraft for many

years. Investigations in the early 1950 's resulted in finding that (1)

approximately 9 million acre-feet of ground water was being pumped from some

50,000 wells to supply the irrigation needs of more than 2 million acres of

land in the valley, and (2) overdrafts existed in San Joaquin County, in the

Mendota-Huron area, in the southeastern part of the valley, and in the Edison-

Maricopa area. As determined quantitatively in only two of these areas, the

overdraft in San Joaquin County was approximately 95 sOOO acre-feet and in

the Mendota-Huron area it was 350,000 acre-feet.

Artificial recharge of the ground-water basin is alleviating the

overdraft in several areas. In the southeastern area, the Kaweah Delta

Water Conservation District is spreading waters from Kaweah River and Cross

Creek in basins and ponds. In the Tule River area, the Lower Tule River

Irrigation District is spreading waters from Friant-Kern Canal. In the

Bakersfield area, the Kern County Land Company is spreading waters from Kern

River in basins and ponds.

Current problems with respect to the quality of ground water in

the San Joaquin Valley include: (1) rising water from local bodies of saline
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connate waters underlying an area in the vicinity of Stockton and the

Sacramento-San Joaquin Delta west of Stockton, and (2) waters of poor mineral

quality that exist in both fresh-water zones along the west side of the valley

in Fresno and Kings Counties.

Of 46 ground-water units in the San Joaquin Valley for which the

change in water level from the spring of 1957 to the spring of 1958 is shown

in Table 4, average rises of a foot or more occurred in 16 units and declines

of a foot or more occurred in 20 units. Rises of less than a foot occurred

in four units and declines of less than a foot in six units. In general, the

significant rises occurred in units in the upper San Joaquin Valley that

receive surface water from the Friant-Kern Canal, and in the Delta-Mendota

and Mendota-Huron areas on the west side of the valley. The rises in water

level in units served by the Friant-Kern Canal, south of the Kaweah River,

ranged from 2 feet in the Lower Tule River Irrigation District to 8 feet in

the Lindmore Irrigation District. In the two west side areas, there was an

average rise of 6 feet in the Delta-Mendota area and 13 feet in the Mendota-

Huron area. Significant declines occurred in units in the southern and

southwestern parts of the valley. These declines, ranging from 3 feet in the

Kern River Delta area to 14 feet in the Shafter-Wasco Irrigation District,

represent a continuation of the downward trend in water levels that has pre-

vailed for many years.

Hydrographs for selected wells in most of the ground-water units

listed in Table 4 are presented on Plates 6 and 7« Many of these hydrographs

cover periods beginning in the 1920' s or 1930 's and thus furnish a good

representation of the long-term trends of water-level fluctuations in various

parts of the valley.
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In the eastern part of the valley from Mokelumne River to Chowchilla

River, the hydrographs show a continuing downward trend in the Mokelumne River
s

Calaveras River, and Farmington-Collegeville areas of San Joaquin County,

practically no net change in the water levels over the past nine years in the

Oakdale Irrigation District, and water levels ranging seasonally within a

depth of about ten feet below the land surface throughout periods of record

beginning as early as 1916 in the Modesto, Turlock, and Merced Irrigation

Districts

.

The marked downward trend of water levels in the area of San Joaquin

County where the overdraft in 1952 was estimated to be approximately 95,000

acre-feet, is illustrated on Plate 6 by the hydrograph for companion wells

2N/7E-1R2 and 12A1 in the Calaveras River Area, about 1 mile south of the

Calaveras River and 2 miles east of Waterloo, The net decline in water level

in these wells was 12 feet from 1926 to 1936, 18 feet from 1936 to 1951, and

12 feet from 1951 to 1957, and in the fall of the latter year the level was

only 2 feet above sea level.

In the eastern part of the valley from Chowchilla River to Kern

River, the hydrographs for wells in districts that are served f rom the Madera

and Friant-Kern Canals show, in general, a marked downward trend in water

levels over the years prior to about 1951, which was the first year of sub-

stantial deliveries from Friant-Kern Canal. Subsequent to 1951, an upward

trend is shown in most instances, especially where artificial ground-water

recharge has been carried out in addition to the substitution of imported

surface water for pumped ground water. An outstanding example of these con-

ditions is given by the hydrograph on Plate 7 for well 21S/26E-10H1, about

3g miles northeast of Woodville, in the Lower Tule River Irrigation District.
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Although there was a net decline in the water level in this well of 78 feet

from 1943 to 1950, the net rise in level from 1950 to 1956 was 80 feet — a

complete recovery.

In other districts or ground-water units in the eastern part of

the valley and south of Chowchilla River where there has been no alleviation

of the overdraft by the imported canal water, water levels have continued to

drop, and in some instances the rate of recession has increased in recent

years. This situation is well illustrated by the hydrographs shown on Plate 7

for well 27S/24E-35C1 in the Shafter-Wasco Irrigation District and well

32S/28E-23R1 in the Edison-Maricopa Area. In well 27S/24E-35C1, about I5

miles iirest and 3i miles south of Wasco, the water level in the spring of the

year was successively lower each year subsequent to 1950, and the net drop

in level from 1950 to 1958 was 70 feet. Similarly, the water level in the

spring in well 32S/28E-23R1, about 3 miles east of Highway 99 and 8 miles

north of Wheeler Ridge, was successively lower nearly every year from 1946 to

1958 and the net drop in the twelve years was 173 feet.

Perhaps the most striking illustration of the change in ground-

water levels over the years in the San Joaquin Valley is afforded by the

ground-water profiles of Plate 8, the hydrographs of Plate 9, and the data

of Table 5.

State participation in the collection of water-level measurements

and other basic ground-water data in the valley began as early as 1921.

Since that date, the average ground-water level in the fall or spring of each

year has been computed for nineteen ground-water units comprising irrigation

districts, groups of districts, or other selected areas extending from the

Madera unit on the north to the Arvin-Edison unit on the south. Plate 8 shows
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the location and boundaries of the nineteen ground-water units, and the

districts included in the various units are listed in Table 5» The hydro-

graphs shown on Plate 9 illustrate the fluctuation of the average ground-

water level, from 1921 to 1958, in each of the nineteen units. An inspection

of these hydrographs clearly shows the units in which the downward trend of

the water levels changed to an upward trend when substantial deliveries from

Friant-Kern Canal began about 1951= It also shows those units in which no

change in the downward trend has occurred. Values of the net change in water

level from 1921 to 1951 and from 1951 to 1958 are given in Table 5 for each

of the ground-water units. The maximum changes in water level occurred in

the Delano-Earlimart Unit where the level dropped 134 feet from 1921 to 1951

and rose 42 feet from 1951 to 1958, and in the Arvin-Edison Unit where the

level dropped 70 feet from 1941 to 1951 and in the succeeding 8 years, experi-

enced a further drop of 17 feet.

The profiles on Plate 8 show the elevation of the ground-water level

for the years 1921, 1951 > 1957, and 1958 along a section which passes through

the nineteen ground-water units extending from north of Chowchilla River to

south of Kern River. In the vicinity of Shafter, where conditions of over-

draft have prevailed for many years, the profiles show successively lower

elevations of the water level in 1951? 1957, and 1958. In the vicinity of

Delano, however, where recharge has alleviated the overdraft, the lowest

elevation is shown by the 1951 profile and the 1957 profile shows that approx-

imately one-half of the 145-foot drop in water level from 1921 to 1951 had

been recovered.

The effect of the long continued heavy overdraft in the southwest-

ern part of the valley and in the area of western Kings and Fresno Counties
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is markedly shown by the hydrographs on Plate 7 for wells in the !

Water Storage District and the Mendota-Huron Area,, In well 27S/23Ii-

about 12 miles west and 1 mile north of Wasco in the Semitropic Water Storage

District, the water level dropped 97 feet from 1942 to 1958„ The quite uni-

form rate of decline was interrupted by a net recovery of the water level of

about 25 feet from 1949 to 1953., but since 1953 the rate of decline has been

about the same as it was prior to 1949 . In well 21S/18E-28M2 ,, in the Mendota-

Huron Area, about 9 miles south and 4 miles east of Huron, the decline in

water level from 1948 to 1958 was 103 feet. The decline was temporarily

interrupted by a recovery of about 6 feet from 1955 to 1956. Although not

reflected at this well, there was a rise in water level from 1957 to 1958 in

the Mendota-Huron Area which averaged about 13 feet. The 1957-58 precipita-

tion at seven stations in this area averaged 160 per cent of normal and the

aggregate rainfall in December,, January,, February, and March amounted to about

75 per cent of the season's total, affording an explanation of the unusual

rise in the ground-water level. However,, it is indicated that the 1957~58

rise is only a temporary interruption cf the downward march of the ground water.

In the Delta-Mendota area on the west side of the valley^ water

levels in the unconfined or shallow zone of ground water generally are within

10 to 25 feet of the land surface , and fluctuations are small. These condi-

tions are illustrated by the hydrcgraph shown on Plate 6 for well 3S/6E-18N1,

about 4 miles northwest of Vernalis. From 1942 to 1955 5
the seasonal high

level in this well ranged from about 14 to 18 feet below the land surface.

However, in 1956 5 1957, and 1958, it rose to about 12 feet from the land sur-

face. As indicated by the hydrograph for well 13S/13E-15R1, about 6 miles

southwest of Firebaugh. there was a downward trend in the water levels in
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the confined or deep zone of ground water from 1947 to 1954 and an upward

trend from 1954 to 1958. In the case of well 13S/13E-15R1, the net drop

from 1947 to 1954 was 36 feet and the net rise from 1954 to 1958 was 56

feet. During the period from 1947 to 1958, the highest observed level was

29 feet above sea level in the spring of 1958 and the lowest observed level

was 53 feet below sea level in the fall of 1954.
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PLATE 2
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MORE

360



SMITH RIVER PLAIN (1-1.00)

DEL NORTE COUNTY
WELL I6N/IW-I7KI, H B BM

SCOTT RIVER VALLEY (1-5.00)

SISKIYOU COUNTY
WELL43N/9W-24FI.M B BM

UKIAH VALLEY (1-15.00)

MENDOCINO COUNTY
WELL ISN/I2W-8LI.M B BM

HOPLAND VALLEY (1-16.00)

MENDOCINO COUNTY
WELL I3N/IIW-I8EI.M DS BM

SIOUNO iu»"«C[ CLEV1TI0M IH



LIVERMORE VALLEY (2-IO.OO)
ALAMEDA COUNTY





LLEY M0NTER6
OYO SECO CONE
»ELL I7S/6E- KEI.I
6»Ot ". i ELEvaJ

•»\:^\;vv

lley monteri
:r valley ari
(ELLI9S/7E-IOPI.H
C'OUNO SURFACE ELEVt

A

^V

1945

YEAR



PETALUMA VALLEY (2-1.00)

SONOMA COUNTY
WELL 5N/7W-20BI. M D BSM

SANTA CLARA VALLEY (2-900)
SOUTH ALAMEDA COUNTY (2-9.01) UPPER AQUIFER

WELL4S/IW-29C4.M DB 8M

SANTA CLARA VALLEY (2-900)
NORTH SANTA CLARA COUNTY (2-9.02)

WELL 7S/IE-3IA2, M B 9U

h

<

I/)

I/)

D



LLEY MONTERi
OYO SECO CONE
HELLI7S/6E-32EI,
MOUND SURF1CC [LEV

^\ VV

-ley monteri
:r valley ari

!

'ELLI9S/7E-I0P1,>I
GROUND SURFACE FlEvi

l
*V

1945

YEAR





V



«U»I» MLLET [J-tBOl
HOMTEKY COIMTY



V





PLATE 6



PLT PLATE S

REDOING BASIN (5-600)
SHASTA COUNTY

WELL JiN'SW-IBBI.MCeaM



PLATE 6

-f^-

-<^-

-*-

SAN JOAQUIN VALLEY (5-2200)
EXETER IRRIGATION DISTRICT (5-22.26)

WELL I8S/27E-29D1. U0B9U
C«OUND lU«E»Cf ELEVATlO* 44«'

t





LEY (5-22.00)
AREA (5-2244)

f.

SAN JOAQUIN VALLEY (5-2200)
MENDOTA- HURON AREA (5-22 47)

WELL 2IS/I8E-28M2, u D8SM
ABOUND '-uBficI ELEVATION JAO





SAN JOAQUIN VALLEY (5-22-00)
EXETER IRRIGATION DISTRICT (5-22.261







:5

\

\



SAN JOAQUIN VALLEY (5-22001
MENOOTA- HURON AREA I5-224TI

HELL ;iS/lSE-£SU2,UDB&M





u.

^



940

900



4.

^

w

%

-I

A
0>J





DELANO-EARLIMART GROUND WATER UNIT
AREA 1400 SQUARE MILES

«Vtoac.E GROUNO SURFACE. ELEvatiQN jrr



MADERA GROUND-WATER UNIT
AREA 3426 SQUARE MILES

WEUOt C*OU*0 S&"£1 fLEWTlOM ISO1







APPENDIX A

DESCRIPTION OF INDEX WATER WELLS
IN CENTRAL AND NORTHERN CALIFORNIA
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DESCRIPTION OF INDEX WATER WELLS
IN CENTRAL AND NORTHERN CALIFORNIA

o

Explanation of heading and symbols used in the columns

of the appendix table.

State well number--The state well number is the number

that has been assigned to a well in accordance with the numbering

system originated by the United States Geological Survey and

adopted by the Department of Water Resources. The system, which

is referred to the township, range, and section subdivision of the

Public Land Survey, is explained in Chapter I of the text. Because

the designation of both State and Geological Survey well numbers

is based on the same system, a well for which data are reported

by either agency will, in most cases, have a common number and the

number is not repeated in the "Agency well number" column.

Exceptions occur where the Department and the Geological Survey

differ as to the location of the well within the section subdivision,

and in these cases the Geological Survey number is shown in the

"Agency well number" column.

Agency well number—The agency well number is the number

assigned by any agency other than the Department of Water Resources

in accordance with the numbering system used by that agency.

Agency supplying data— The numbers in this column are

the code numbers for the agencies from which the water-level data

A-2



were obtained. The agency code consists of a five digit number the

first of which is a region number. Thus, 32100 refers to agency

2100 in Region 3. Because of the limitations of punch-card space,

the agency code has been shown as a four digit number without the

region number. Therefore, the four digit agency code should always

be referred to the region in which the well is located.

In the San Joaquin Valley in the irrigation districts

and other water districts served by the Madera and Friant-Kern

Canals, most of the ground-water measurements are made by the

districts and the records are furnished to the Fresno Office of the

Bureau of Reclamation. Subsequently, the measurements are obtained

from the Bureau of Reclamation by the Department of V/ater Resources.

Therefore, in the listing of these districts under Central Valley

Region No. 5, only the agency code number for the Bureau of

Reclamation is shown.

The first digit of the four digit agency code designates

the type of well-numbering system used by the agency, as follows:

Code Well-numbering system

1 Location numbers

2 Monterey County Flood Control
and V/ater Conservation District
or Santa Clara Valley Water
Conservation District system

3 Serial numbers

4 Local numbers

5 State of IjSGS system

6 U3BR system

7 South San Joaquin Irrigation
District system

A-3



The last three digits of the agency code are numbers

that designate within specified serial limits the type of agency

from which the data were obtained, as follows:

Code Type of agency

000-049 Federal

050-099 State

100-199 County

200-399 Municipal

400-699 District—Water, Irrigation,
Conservation, etc.

700-999 Private

In Central Valley Region No. 5> the agency code for

Districts is further broken down to the geographic areas, as

follows:

Code Area in Central Valley Region

400-499 Oregon border to American River

500-599 American River to San Joaquin
River

600-699 San Joaquin River to
Tehachapi Mountains

The agencies and code numbers assigned to them in each

of the Regions are listed in the following tabulation:

Agency code '. Agency

North Coastal Region No. 1

5000 U. S. Geological Survey

5001 U. S. Bureau of Reclamation

5050 Department of Water Resources

5200 City of Fortuna
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Agency code Agency

2400

5000

5050

5100

San Francisco Bay Region No. 2

Santa Clara Valley Water Conservation
District

U. S. Geological Survey

Department of Water Resources

Alameda County Flood Control and
Water Conservation District

2100

5000

5050

5101

5400

Central Coastal Region No. 3

Monterey County Flood Control and
Water Conservation District

U. S. Geological Survey

Department of Water Resources

San Benito County

South Santa Clara Valley Water
Conservation District

1201

1700

3200

3520

3521

3524

3525

3527

3631

3636

Central Valley Region No. 5

East Bay Municipal Utility District

Kern County Land Company

City of Fresno

Oakdale Irrigation District

Modesto Irrigation District

Turlock Irrigation District

Merced Irrigation District

El Nido Irrigation District

Fresno Irrigation District

Consolidsted Irrigation District

A-5



Agency code Agency

(continued)

4637

4640

4701

5000

5050

5050

5100

5101

5102

5103

5104

6001

6001

6001

6001

6001

6001

6001

6001

6001

6001

6001

6001

6001

Central Valley Region No. 5

Alta Irrigation District

Buena Vista Water Storage District

California Water Service Company

U. 3. Geological Survey

Department of Water Resources

Corcoran Irrigation District

Tehama County

Colusa County

Sutter County

Yuba County

Yolo County

U. S. Bureau of Reclamation

Chowchilla Water District

Madera Irrigation District

Orange Cove Irrigation District

Stone Corral Irrigation District

Ivanhoe Irrigation District

Kaweah Delta Water Conservation District

Tulare Irrigation District

Exeter Irrigation District

Lindsay-Strathmore Irrigation District

Lindmore Irrigation District

Porterville Irrigation District

Lower Tule River Irrigation District

A-6



Agency code * Agency

(continued) Central Valley Region No. 5

6001 Vandalia Irrigation District

6001 Saucelito Irrigation District

6001 Terra Bella Irrigation District

6001 Delano-Earlimart Irrigation District

6001 Southern San Joaquin Municipal Utility
District

6001 Shafter-Wasco Irrigation District

7518 South San Joaquin Irrigation District

Well use--The use of water is indicated by code, as follows:

Code Well use

1 Domestic

2 Irrigation

3 Municipal

4 Industrial

5 Injection

6 Drainage

7 Domestic and Irrigation

8 Test

9 Stock

Abandoned

Well depth—Well depths shown were reported by the

owner, obtained from a driller's log, or measured at the time of

the well canvass.
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Data available—Under this heading, code numbers

indicate the type of data that are available with respect to well

logs, water analyses, and production records, as follows:

Data Code

Log record

Log 1

Confidential log (Sec. 7076, 2
Water Code)

Water Analyses

Mineral 1

Sanitary 2

Heavy Metals 3

Mineral and Sanitary 4

Production record

Available 1

Pump test available 2

Period of record—The last two digits of the year the

record began or ended are shown.

A-8







DESCRIPTION OF NDEX WELLS

Stale

Well Number

LAYTONVILLE VALLEY

21N/15W-11R03 M

21N/15W-24A01 M

22N/15W-22E01 M

LITTLE LAKE VALLEY

18N/13W-07C01 M

18N/13W-08L01 M

18N/13W-08L02 M

18N/13W-17J01 M

18N/13W-18FJ01 M

18N/13W-19B01 M

POTTER VALLEY

17N/11W-18J01 M

17N/11W-29P01 M

17N/11W-32J01 M

URIAH VALLEY

14N/12W-11N01 M

15N/12W-08L01 M

13N/12W-21M01 M

13N/12W-28R02 M

15N/12W-35M01 M

HOPLAND VALLEY

13N/11W-18E01 M

13N/11W-19P01 M

13N/11W-20601 M

13N/11W-29D01 M

Well

Depth

in feet



DESCRIPTION OF

State

Well Number

Agency

Well Maker

ALEXANDER VALLEY

10N/09W-18R01 M

10N/09W-26L02 M

10N/09W-33C01 M 10N09W33B01

11N/10W-08P01 M

11N/10W-17P02 M

11N/10W-19F02 M

SANTA ROSA VALLEY

SANTA ROSA AREA

6N/07W-30M01 M

6N/08W-07P02 M

6N/08W-13R01 M

6N/08W-15J01 M

7N/07W-06R01 M

7N/O8W-2OK01 M

7N/08W-31C01 M

7N/09W-35D02 M

8N/08W-19E01 M

8N/O9W-36N01 M

HEALDSBURG AREA

8N/09W-03P01 M

8N/09W-22L01 M

9N/09W-28N01 M

9N/09W-34N01 M

10N/10W-35O01 M

LOWER RUSSIAN RIVER VALLEY

7N/10W-06N01 M

NDEX WELLS

Agency

Supplying

Data

Well

Use

Well

Depth

in feet

Data

Available

S-a

11700

11802

5000





DESCRIPTION OF NDEX WELLS

State

Well Number

Agency

Well Nonber

Agency

Supplying

Data

Well

Use

Well

Depth

in feet

Data

Available

*i

Period of

Record

SAN FRANCISCO BAY REGION

PETALUMA VALLEY

3N/06W-01Q01 M

5N/07W-20B02 M

5N/07W-20B01 M

5N/07W-26R01 M

NAPA-SONOMA VALLEY

NAPA VALLEY

4N/04W-13E01 M

5N/04W-11M01 M

6N/04W-17A01 M

7N/05W-09O01 M

7N/05W-09O02 M 7N05W16B02

7N/05W-23D02 M

8N/06W-10001 M

SONOMA VALLEY

5N/05W-08001 M

5N/05W-17C01 M

5N/05W-28N01 M

5N/05W-29N01 M

5N/06W-14C01 M 5N06W14B01

SUISUN-FAIRFIELO VALLEY

4N/02W-06A01 M

4N/02W-09A01 M

4N/03W-01D01 M

3N/01E-36A01 M

5N/01W-07E01 M

A-14
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DESCRIPTION OF INDEX WELLS

State

Well Number

Agencr

Well Naabef

Agency

Supplying

Data

Well

Use

Well

Depth

In leet

Data

Available

s-»

Period of

Record













DESCRIPTION OF INDEX WELLS

State

Well Number

Agency

Well Naaber

Agency

Supplying

Dili

Well

Use

_L

Well

Depth

in feet

Data

Available

s<*

Period of

Record

GLENN COUNTY

18N/01W-03J01 M

18N/03W-10L01 M

18N/04W-11B01 M

19N/O1F-O8R01 M

19N/01W-14K01 M

19N/02W-13J01 M

19N/02W-19D01 M

19N/03W-18D01 M

19N/04W-35C01 M

20N/02W-07A01 M

20N/02W-27J01 M

2 0N/03W-29R01 M

21N/01W-17F01 M

21N/O1W-31F01 M

21N/02W-02B01 M

21N/02W-31F01 M

21N/O3W-02BO1 M

21N/03W-06O01 M

21N/04W-12B01 M

22N/02W-16C01 M

22N/O2W-31O01 M

22N/03W-05F01 M

22N/03W-21F01 M

22N/04W-25B01 M

BUTTF COUNTY

17N/02E-08D01 M

52102

5050









DESCRIPTION OF NDEX WELLS
T

State

Well Number

Agertor

Well lumber

Agency

Supplying

Data

Well

Use

Well

Depth

in feet

Data

Available

Period of

Record

SUTTER COUNTY

16N/02E-26Q01 M

16N/03E-33J02 M

17N/01E-25J01 M

17N/02E-34A01 M

17N/03E-30N01 M

YUBA COUNTY

13N/04E-07E01 M

14N/03E-24B01 M

14N/04E-13C01 M

14N/04E-18CU1 M

14N/05E-06B01 M

14N/05E-33O01 M

15N/04E-04R01 M

15N/04E-20F01 M

15N/05E-19N01 M

16N/03E-26F01 M

16N/04E-08A01 M

16N/04E-34001 M

17N/03E-35H02 M

17N/04E-27F01 M

PLACER COUNTY

11N/05E-34R03 M

11N/06E-11R01 M

12N/05E-23H01 M

13N/05E-34R03 M

13N/05E-35M01 M

52105

5102









DESCRIPTION OF INDEX WELLS

State

Well Number

Agency

Well Ntaber

SOLANO COUNTY

8N/01W-23B01 M

8N/O1W-34A01 M

SAN JOAQUIN VALLEY

MOKELUMNE RIVER AREA

2N/06E-16L01 M

3N/05E-16A01 M

3N/06E-29C01 M

3N/07E-10L04 M 30710K04

3N/07E-20P02 M

3N/08E-08E01 M

4N/05E-22A01 M

4N/06E-12N01 M

4N/07E-33H01 M

4N/08E-18D01 M

5N/05E-33A01 M

5N/07E-34G01 M

5N/O8E-22O01 M

CALAVERAS RIVER AREA

1N/06E-14C01 M 302

1N/07E-O7E01 M 1001

2N/06E-34K01 M 401

2N/07E-01R02 M

2N/07E-12A01 M

2N/07E-16L01 M

2N/08E-12L01 M

2N/08E-21R01 M

Agency

Supplying

Data

Well

Use

Well

Depth

in feet

Data

Available

So

Period of

Record

52111





DESCRIPTION OF NDEX WELLS

State

Well Number

Ag«*cy

Well MMkcf

OAKDALE IRRIGATION DISTRICT

1S/09E-36A01 M 12

1S/10E-28J01 M 26

2S/09E-26F01 M 4

2S/10E-33J01 M 63

2S/UE-31N01 M 102

2S/12E-31K01 M 112

3S/10E-15A01 M 89

3S/11E-18D01 M 109

MODESTO IRRIGATION DISTRICT

2S/08E-34A01 M 49

2S/09E-33A01 M 88

3S/07E-15A01 M 2

3S/08E-13A01 M 71

3S/08E-23A01 M 64

3S/09E-15A01 M 96

4S/07E-02A01 M 11

4S/08E-03A01 M 56

TURLOCK IRRIGATION DISTRICT

4S/08E-27D01 M 207

4S/09E-21A01 M 253

4S/10E-21R01 M 350

4S/11E-29N01 M 405

5S/08E-01N01 M 218

5S/09E-14R01 M 290

5S/09E-24N01 M 291

5S/10E-21R01 M 356

Agency

Supplying

Dat*

Well

Use

Well

Depth

in feet

Data

Available

S-1

Period ol

Record

52206

3520 2

3520

3520

3520

3520

3520

3520

3520

2

2

2

2

2

2

2

52207

3521 8

3521 8

3521 8

3521 8

3521 8

3521 8

3521 8

3521 8

52208

3524 8

3524 8

3524 8

3524 8

3524 8

3524 8

3524 8

3524 8

12

12

12

12

12

12

12

12

40

46

45

40

40

45

44

40

55

55

53

18

53

53

53

53

53

53

53

53

53

16

16

53
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DESCRIPTION OF NDEX WELLS

State

Well Number
Age*cy

Well

Agency

Supplying

Dili

Well

Use

Well

Depth

in feet

Data

Available

Period of

Record

*-«

TURLOCK IRRIGATION DISTRICT

3S/11E-21N01 M 418

6S/09E-15R01 M 280

6S/10E-21A01 M 361

6S/11E-08R01 M 422

MERCED IRRIGATION DISTRICT

6S/11E-34R01 M 306

6S/12E-21N01 M 208

6S/13E-19N01 M 509

6S/14E-32N01 M 703

7S/10E-01N01 M 102

7S/11E-13N01 M 315

7S/12E-12R01 M 513

7S/12E-21D01 M 332

7S/13E-16N01 M 613

7S/14E-16R01 M 817

7S/15E-20R01 M 900

7S/15E-36N01 M 917

8S/12E-01D01 M 604

8S/13E-09R01 M 1020

8S/14E-01A01 M 905

EL NIDO IRRIGATION DISTRICT

9S/13E-14R01 M 10

9S/14E-17K01 M 4

DELTA-MENDOTA AREA SHALLOW ZONE

52208

2S/04E-16H01 M

2S/04E-25J01 M

2S04E16

2S04E25

3524













DESCRIPTION OF NDEX WELLS

State

Well Number
Agency

Well Naabef

Agency

Supplying

Data

Well

Use

Well

Depth

In leet

Data

Available

*««

Period of

Record

FRESNO SLOUGH AREA

13S/15E-28H01 M 13S15E28C

13S/16E-25J01 M 13S16E25

14S/15E-28P01 M 14S15E28

14S/16E-22N01 M 14S16E22

14S/17E-25A01 M 204R

15S/16E-01L01 M 15S16E01

15S/16E-34E01 M 15S16E34A

15S/17E-22R01 M 15S17E22

15S/18E-16G01 M 15S18E16

13S/19E-18B01 M 333

16S/16E-10N01 M 16S16E10

16S/17E-23N01 M 16S17E23A

16S/18E-27C01 M

16S/18E-31Q02 M

17S/17E-12H01 M

17S/18E-23A02 M

CONSOLIDATED IRRIGATION

14S/22E-22N01 M H
15S/19E-24N01 M 71

15S/20E-28A01 M 75

15S/21E-15D01 M 2

15S/22E-16A01 M 18

15S/22E-29D01 M 26

16S/19E-14A01 M 55

16S/20E-22N01 M 49

16S/21E-22N01 M 61

52217

6001











DESCRIPTION OF NDEX WELLS

State

Well Number

Agency

Well Number

Agency

Supplying

Data

Well

Use

Well

Depth

in feet

Data

Available

Period ol

Record

a s

SO SAN JOAQUIN MUN UTIL OIST

25S/25E-35P01 M 1D3501

25S/26E-28H02 M 25S26E28

26S/26E-16P01 M 2E1602

NORTH KERN WATER STORAGE OIST

26S/25E-15R01 M 201501

26S/25E-31R01 M 2D3101

26S/26E-30P01 M 2E3001

27S/25E-01A01 M 27S25E01

27S/25E-06F01 M 300603

27S/26E-06H02 M 27S26E06

27S/26E-20E01 M 3E2003

27S/27E-30H02 M 27S27E30E

28S/25E-13L01 M 401304

28S/26E-22L01 M 4E2204

28S/27E-21F01 M 28S27E21

28S/27E-30P01 M 4F3003

SHAFTER-WASCO IRRIGATION DIST

27S/24E-03E01 M 3C0305

27S/24E-35C01 M 3C3502

27S/25E-28F01 M 3D2802

28S/24E-01R01 M 4C0102

KERN RIVER DELTA AREA

28S/25E-34J01 M 4D3401

28S/26E-29L01 M 4E2902

29S/25E-12M01 M 501201

29S/25E-33J01 M 5D3301

52236

1700





DESCRIPTION OF NDEX WELLS

State

Well Number

Agency

Well Number

Agency

Supplying

Data

Well

Use

Well

Depth

in feet

Data

Available

S«i

Period of

Record

EDISON-MARICOPA AREA

11N/19W-24R01 S 11N19W24

11N/19W-28G01 S

11N/20W-07O01 S 10G0702

11N/20W-18F01 S 1061801

11N/20W-24A01 S 10G2401

11N/21W-O5M01 S 10E0503

11N/21W-14002 S 10F1401

11N/22W-0AH01 S 10E0401

11N/23W-12P01 S

12N/19W-32E01 S

12N/20W-31R01 S 12N20W31B

12N/20W-36Q02 S

12N/21W-29N01 S 9F2901

12N/22W-31E01 S

12N/22W-36R01 S

12N/23W-28P01 S

29S/28E-26J01 M

29S/29E-33N01 M

30S/28E-02R01 M 30S28E02E

30S/29E-05F01 M

30S/29E-26A01 M

30S/30E-20R01 M

31S/29E-09A01 M

31S/29E-29A01 M

31S/30E-09R01 M

31S/30E-21G01 M

52241

6001





DESCRIPTION OF NDEX WELLS

State

Well Number

Agency

Well Nunbcf

Agency

Supplying

Data

Well

Use

Well

Depth

in feet

Data

Available

Period ol

Record

SEMITROPIC WATER STORAGE OlST

27S/22E-02Q01 M 27S22E02

27S/23E-06L01 M Al

27S/23E-22G02 M 27S23E22

28S/23E-11E01 M

28S/24E-31O01 M C2

29S/24E-14R01 M 29S24E14

AVENAL-MCKITTRICK AREA

22S/19E-18P02 M

22S/19E-30A01 M 22S19E30B

23S/18E-29E01 M

23S/19E-14R01 M 23S19E14

23S/19E-26M01 M 23S19E26

24S/17E-23A01 M

24S/17E-35B02 M

24S/18E-11D01 M

24S/18E-30D01 M

24S/18E-33N01 M

24S/19E-02L01 M

24S/19E-12E01 M

24S/19E-30N01 M

25S/19E-15G01 M

25S/19E-20002 M

25S/19E-25801 M

25S/20E-04C01 M

25S/20E-15O01 M

25S/20E-35B01 M

52243

6001



DESCRIPTION OF INDEX WELLS

State





DESCRIPTION OF INDEX WELLS

Slate





APPENDIX B

RECORDS OF GROUND-WATER LEVELS AT INDEX WELLS
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RECORDS OF GROUND-WATER LEVELS AT INDEX WELLS
IN CENTRAL AND NORTHERN CALIFORNIA

Explanation of headings and symbols used in the columns

of the appendix table.

State well number—Refer to explanation in Appendix

A and to paragraph on "well-numbering system" in text of Chapter I,

R. P. elevation--The numbers in this column give the

elevation in feet above mean sea level (U.S.G.S. datum) of the

reference point from which the depth to the water surface in the

well is measured. Commonly, the reference point is the top of

the well casing. Description of the reference point is available

in the complete well description on file in the Department of

Water Resources.

Date—The date shown in the column is the date upon

which the depth measurement given in the next column was made.

Dist. R. P. to water surface—This is the measured

depth in feet from the reference point to the water surface in

the well.

V/ater- surface elevation—This is the elevstion in feet

above mean sea level (U.S.G.S. datum) of the water surface in

the well. It was derived by machine computation by subtraction

of the depth measurement from the reference point elevation.
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Agency supplying data—The numbers in this column

are the code numbers for the agencies from which the water-level

data were obtained. Refer to explanation of code numbers in

Appendix A.

Questionable measurements --Certain of the depth

measurements in the column, "Dist. R. P. to water surface", may

be followed with an asterisk superscript to indicate a questionable

measurement. Depth- to-ground-water measurements may be

questionable for such reasons as (a) well being pumped, (b) nearby

pump operating, (c) casing leaking or wet, (d) well pumped recently,

(e) air gauge measurement, (f) recharge operation at well or

nearby. The specific reason for a questionable asterisk on any

given measurement may be obtained through the Sacramento Office

of the Department of Water Resources.

Measurement unobtainable--When a measurement was

attempted but could not be obtained, that fact is indicated by

a square superscript in the column, "Dist. R. P. to water surface".

Flowing or dry well--The words FLOW and DRY are shown

in the depth-measurement column to indicate a flowing or dry

well, respectively.
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ĉ
,

1/1

in

inh HnHHMnnoirirtcooiHHOOOHHirHMAOiftHio&io^4HO'rHHOoo^o> oo4Nococc
^HOfMf-*OC»C, OO*-*t-«»-*<V'i-^t-tOf-iCOOOC*tHrH <-* f-i|v f-4Ct^»-HfV)CC»-^IVr-*in t-< f-4OC»-<C0*Of-4f-<f\jrui-H

Vfifrr'airift«oiMfiOOOO>^ooiMfffrirci «)fomP'hiH4^4»H(h»oooHHCo*ooocoo

a
t-
</)

o
z
o

a

u
o

^01 ^^^^OOOOOOOOOOOOHHHf<fHMHHHrtHr*Mfg(\)(MNNWCMWIMNfvri'lClP>fMni»l(f. PI

I •• I I I I I I I I I I I I • t • I I I I • I I I • I I I I I • I I I I I I I I I I I • I I I I I I

rfc ^min-*ir>in»oi»\*o-*ffc r**»omfninm#-i»c<o«niri^)^-«oirimf^f*f*.^-^f\jin<^ir»n^«»<^i^o^*r*<\j^<r
1 f\jif\(«-ooooooooooooooooooooooooooooooooocooocoooocooooococ

I • I l l l • l • l l • I l • l I l • l l l • l l I l l l l I l l l • l I l l l l l l l l l l l l • lhCO'CpHr:fHMri4i^Ch«IO'CiH<NJ^MCfl4lP*KCO>CrHM«HM04lfl,<S«0'Cr-ft;#-iMr4r«crfc tta

c

* •

I z
IijO

O
to

13-127



CO

<
CO

LU
I—
<

o
z
o

— T> > 0->

*3j= .E

»_ a> . -j.

M

^HVMNSCdflflO^N

M

oaoO'-ioomrgmr-cr-o

pg
m

pg
m

K H « * l<i ri h CM (\J « r- t«»cr-»cil-
cnpg gfpgpgfniHrgi-irgfngD oooo><)n«)io«^<c«^OXCCCCCKCCKaffiS i-cOr-HOCJ-iCOCOOOO ococccccoco m*r-<rr-<fp-i.c.»g3

o
mgrpgg*«tminmmin*n

ONO^oo«ici\in«no
it. ec it. u-\ a -* oo -o 00 IT, CD wd o

o
r-ogDrg*ooini-i.c«oo>

ff>NNCVOClr40(VI*l

oor-ocoOf-tcoco

«_i

or
»-
«o
•—

o
z
o

a
or

c

»*mmm<cg»«or-r-r-»
ininmminminininininin
I I I I II I I I I • I

»p-pn<fmr-.«rm«©.*minoooooooooooo
l l • I I I I I • l l l

o
r-
a>

I • • • I • I I I I I I I

ooooooooooooo
I I I I I I I I I I I I I4<i»o ««nc4<ciuo «

o
«

in

a
i-
i/>

o

rnco<f*tnin*j<ot-r-«>
mmininininininininin
I I I I I I I I I I IOOOOOOODgD'HOt-iooooooNiVHinn
I • • I I I I I • I I
*n«-«c*pgeg«\pgpg«*e>«*

o
IN

in ininintnmmminin
I I • I I I • I I •oocoooocor-ooooooooenpg
l I l I I l l I l •

o
in

<

i z
tuO

4
m

o
CD
O
I

If)

a.



to

<
to

<

Z

O
o

: -E «J <"

a .s>* -

m
cm
in

O 4-4 >* »Cf\JITO*««r*M«NJ«NJ*tt©f^«C»l»*«»rt<^«-<*«Of~OCDt-<«>f~©«Or-i«OfvJ»0<r»mO'<NJ»©»-t*000*NJf*-r-

0-40*0 NftJNr<0'B«0»»01 ff'0'(M(rl(n«WHO»tt(DOOHOHHOrtP>IMO^OHfHrtHOOC, «B<D»0

o
r- « •-•

ir o- r- '0«o^)f^o^ooooo»0'C»*C¥>if>«o«or-fiooooco«of-eDr-r^eoKc*o*oc««)f^r^f*-f^«D«o04 00oo«o

a
e-

a

r- r- b
mtn m
I I I

4-4f> T
1-4 CM O
I I Inh en

m
o

tt^^f-^^jf^^inininmmmtnmmm trtf*>o<c<C'<j'4j>0'£'0>^<^>C'C^r-i^r--r'r-r-r-rr-F-r-«J (r<r
ineneneneneninencnenineneneneninencncnineneninencninmcnencnmininincninen^enfnin^f^
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I • I I I I I I I t I I I I I I Joccoocooooooooooooooocoooocoooooooocooocooococcoooooooooooooccoooooooooooooooooooooooocooooooo
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I < I I > I I i '•• I

•T>»Cfw C)C>O«^f\JrHf^«r\^^^f^00C>CtM^rHi>J«^^ir<C^CCC1 C«-<ISJ»-t»>;frv^ir4Cr^fl00, Ct-'tNJ»-<CV.IT
rH«-4«-( HHH 4-1 4-1 4-4 4-1 4"* 4—1

a*

00
»

<



— -O 3- OJ

OOd*h
O* O- K> t~ <C
on m on on on

*e>r-00>*coon
r^otoo^cocr-
onfnononfnoninfn

rt«0 «B «K»-i

CO f~ 00 0" 0~ C C OC
fncnfnonon^onon

r- o m «n f- cc o~>

on on on on on 4 «

*==*•£* o
eg

DEC QDDO C D C ODBC
<?& — * iv <iONfC»r<« ca\»nnriM) hr. « » « r « f. cm o >o •» «\i «-» o
o O o •* ru HPJO^OO^Oi-i <-ii-iOOOOOO OHOO>^(0(hO H r- C ff ? I I

fNjfNjrgfMfNjfMfnrt<*fn**fnr*4r*^^mri«4'**4-<ff*4-**««tftiririir*irkirtir\iririir^ir<£«<o<e<o<c<c<c<£«***•**«•***• + •»*•*-••*•«*«••»•«»*<»•»•»•••»•»»»»** + **•«»*
t I I I I I I I ; I I I I I I I t I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I Iooooooooooooooooocooooocoooocooooooocoooooooooooocooooooooooococcoccoooooocococcoooooocccoeococooococc
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

to

<
CO

(J





° *Jl ~

CO

<
to
—I
LU

>
LU

I

OH
LU
I—
<

Q
Z

o
o

w *> —

in
M
a-

Ol COPitC«DO'4'H tf>8J("0 Cil^CiJO^O-tfOCiJOl^i* iTiCCOKINOrvPM^h^ <*>00f'-»-ttf1flDO'«-iOx r~fn

fniNr^r~f\>i©fncofnrYi/\iC H^Htf^ir^^o^^tf Oi-lOCCOOOOOO<-i
cu f\jfvf\j(\jf\jojf\jf\jr\jcs(\l

or^t~^coifr^«o^^r~
4^r\ifsjrgrvj(\jr\;fvi(sirNjfSi

C
xo-j^o-ifar-s-tra-ifj^c ©fnicmGo^eoi^r^^oof-i ^fl-MccfAr^mr^cijomif.

o flrm«-if~^r\i-iinci©'

if. .* -a* .* if if if .c >c f- r- cc

I I I I I I I I I I I Iooooooo^orvo)^-OOOCCOOC^fMCMC
I • I I I I I I I I I I
r\ n" ir c •— if r\ »— <\ ^ or r"

(^ r- r -J -? *- if >c *f r- r» oc
|T> IT IT IT J^ iT. if. if !f\ iT' tT ^
I I I I I I I I I I I •OCOOOOOCO^-i^ifi-iocccccccsfnoom
I I I I I I I I I I I I

fn«^*.»irimiri*>r-r-r~«D
Lf ' If f. if J" If ^ ^ tfl ^ If J^
I I I I I I I I I I I I

ooooooo-*i\j.-iirii-icocccccocccm
I I I I I t I • I I < I

»-if~«-ir^*-"r-»-i«©«v»ct-«c^ r>r~*\jflc#-<r-f\jir*»-«cc»"*f^

if if if if if if if if . if if if

I I I • I I I • I I I

c ooococoot^irir-CCCCCCMCCCC.
I I I • I I I I I I I

a:

z-





to

<

<

z

o
o



">

<
CO
_l
LU

>
LU

I

Q
Z
D
o
a:

O

— T3 > OJ

o
c
c O

o

r- «n o* <*i ui r^ r*- ^•^c^cor^f\ir\f\jo^'f\iOf\ioor^iNj<<^os ov c^-^(^»-tr-<^»-'<*c^-^*-i»-' u~* owon^H^Mt
•-i *vj (r, ^ r^ *c o
00 00 CO 00 CO 00 00

tr» o* w o* r— ir> in

co f- ^ tn ro p"i r^

r- cc^o>^<ir>r*oor"r,»-<>^^i«c^r-(riccor-cco>rs(Cc\joeof<i(^cNj
<vnjrviCg<^fNjf\irvif\jOviryOvics.Cvjr\jrgnjf\j(^rv:f\,<\;f\jfnc^

>oooocn^-o>^o>^-i»^o^«-HO>m<to*oofvf\;oor*ooc^oocr-fMr-oo

oiC»-(ro^Hirc<c

COlfMDhahlTiHO

IN



o
o

oo
•o

o
c

,_ <U , -5.

: ^^ .E

<\IU^ tr\ .-. o CD iri«<0«CD4«0^'Off'
OO^HMCffr-iTOcCH!CHC^4
on«n*m^^*^^^^cn-armu*>ir»itn

t-t *fnir, h-coOifiOwfyO-J^tOhfjC^ orMr-i^ocoor-^^-<ooocD^-<rM*rO'i*'^0'— Lnof^OOOOfNj*^

cc qo 00 00 oo 00 00 oo 00 00 w 00 00 00 00 r^ r^
^^r^ifim<j-*»r^i^r~ifxQDODOOOt>Of^ot>oa^o>co-0'tt:HHHHHHHHHHHrtHH(VM«rtH#HNl-4f\J|HftlNHHlHM «0 O

o

0>^OOHHMN^t<t44^iri4r^O
I I I I I I I I I I I I t I I I I

t-i^HOor4<(tirv^^}<o*-400«(0<AooHltOHNHlM*HHOHNHONHH
• I I I • • I I I I I I I I I I I

I I I I I I I •)• I • I I I I • I I I I I I I I I I I I II
f-»h-fsiif>-ctoorfc flOooo-*c>ooooo*^<^fp>t>ffc trkffc Oh-'j|, ^^£Ot^flo it f*NftjNOHrlOOOHrtOHHHrtrtOrt»HHOH(MHOHHCH HO
1 < 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 : 1 1 1 1 1 1 1 it4C4r440, rHITH(NJ0'f>(CNI\CCMtHlftr«HC*l(MnOflO Of 1*1 C CV

<
UJ
or

am
o
in

00

<



to

<
I/O

<

Q
Z

O



to

<
CO
—I
LU
>
LU

I

en
LU

<

O
z

o
a:

O

J: q > a>
1J *^ QJ —

<* ^ jp J>

u - a>

O
o
<0

o
o

c
c

#-<#-i f- »HfHr-cDr<f\ji-teoir^c, »o«or\)Nci if»o»cD[sj^fflc^ffrvj^4

Oino*<\iOv dO«*o^c\iaDocorvc»-«
>c«£ir. <iTi£«c<Cir<miCir. <cir<c

PgOD(r*CCMO^CslCi rgCv Cs C'
•c If. <c <C *C If. «C IT < If IT IT



o
o oo

oo

H> — o c* * f- co co cn»0(n<no^oo«-«ir>^rfc *fl*ot**«*^c, rgo«*'«r*toh-(f»

tr4'<r»-*rur-4»-ioooo^o,'OOOoooj-oo*nr^oo^«»o^f-i
oo^fM^rNj^r^i^-'Or^j-co

r*cD^oDf,fc oor,,*cDt**oor,*eD

mocrt^«*ocr>»-*'i>

eg (nromcNjc^cnt^i^
COCOCCCO0O0OCOGOCD

^< Hh a5c^<vj«\jt^-*r-r-«-<f>Jc*ifi^«o^^cn^*-<«)o^oir\h-cn^ m^O<OOHO»HNlHflD4
«0<n(MriOmaNC0Hh

or^ooofoorgr^
o h-Oincocococoh-

o

o
-J
-I

<
I

<

<

4irtir\^Nor*-rh-«oa^9'Oo<-"i^rNj<Ni<n(ri'4-'4-irttf\<e^)r,,--r^ao
•4'^'** * •** *-***, in*ntnmin»ntf\mminininintn»nintn
I I 1 I I I 1 I 1 I I I I I I I 1 I I I I I « I I I I I^<HO«0fl0H(OHCfriHH^r-0» CM r- WD «*\ O m O 4)(DHHh(0
COM rSJHHHMHHM(XJHlHOMMl-<HNOOOMNN(NJMl-4
I ( I I t I I I I I I I I I I I I I I I I I I t I I I I

o

f\j«n<*i*^-mm>ow3r-r-cD

I I I I I I I I I I I Ih <n c* co ^iNjr^oot^oo*-*
OOf\JOrH*VJrYI\JlMINJlM^t
I I I I I I I I I I I I

in
CO

o «M(-4f\jrgtnm<4'4'
tf inintn»nin»n»nm
I I I t I I I I I

ntf»«\Jin«N^-iOrHh-
f\J «"Hf\lOgi\lfH<\Jfi.—t

I I I I I I I I I

to

<
U3

o
c
z

bJ
C

O
c
CI •
«>-
I z
UjO
cotj
o

o
CO
o-
•-*

I

Ui
o

o
I

a

<

a
z

o
O

O
o

oo oo o
o

*tx>if\G&if\&-ftr)Otv-4t*-<vif\i-i r--^^sOCD>*<7, '*ooc^h-ir\ co «\j»TfHH»-<eoPOi-i«cnr cDirinr\jf^m.*o~^

f- .—i ^ m go en m * .*- •» m m ** m *o »-«acocacaoooaooooo h> •MtriCNj^orvj^i-H^-rjifir^ •a* omc^motn«—»»oo*o
st .c < < vc r- vc r- <, r- «*,

^)«oc>ficot>r*(no
r-»oeDa:oof*-oot*-co

t-t co-^ffc-f\j<nr^*»>ooo^f\jo<oioof^*-<

co^OfocxnH^Hf^otvj
f\tm«noof-»TN*)f*-*o

wDCNjr'ar^oeoo<oook OO>a't^*ri

f\j«\jf\j»-«iNjiMrsj*-t(NjCNirdfsjrj»-tc\;c\j
^ * a a » r> m a rj

o

o

ocHHfvjNri i^4 .* tn m *o o f*- r-
tn«n intntntninintnintn«ntnmtntn
I I I l I I I I I I I I I I I I

t-»nj00njfr»rH<ri^iTiC0<M»-tO tf^OO
occMOCoonjonjrg«^cNjf\j<MO
I I I I I I I I I I •• I I I I

{Mcnm^-tfinmogor-r-eo
in inintn»n«nm»nininintn
I I I I I I I I I I I I

o o^«oonjninjnj«M(Mr\j
I I I I I I I I I I I I

njc^m^j-min^^r-f^
m inmtn<ntnintntntnm
I I I I I I I I I I I
** cnh-Oh-f\jOfMHh-4
oo»-«o*-<nj»-tOfMnjro
I I I I I I f I I I I
•—* 1*^ 0* C O*1 <*1 ^ ^ ^ rH o*

OOrtrtft(Mft(<\'l•*-»**»*»»•*
I I I I I I I I I

ft »H rvjM M iiO N H
I I I I I • I • I
ci •-« m c -3> © un C W

<
X
i/>

«t

<

IN

o
<0

o

o
c

o
z

I z
idO
coo
c
IT.

w

o
X
•c
l\J

I

UJ
o-
o
»s
1/5

00

o

I

U
o

o
c

I

to

B-139



I/)
—1
—I
LU

r-
<
CO

<

o
Z

Of

O



c
o

o
o o

o
<0

o
o

oo
<0

<\ji-< r- <c

CO HH
4 0HO<0 0>irhh

o* »-i cm (Morto^^ioMn
C run »HCt-iOf-*000»-t

•-t £ CM IN en en i/> <f cxj a r [

»-<r--iN<oif>h--tfOor~r-eo
o co*oe>oo©ooat-H

o o- h h r.

(flONP\Pl
en en in m en

r-<r-ir*CMmeo.^mcM

IflffK'lC'PlPfUdpi CM

-tin

lf\.-"

CD
en .» * OIM "flOaONwiAffllft <o»-tiriif\^o«oO'i/%ifiocri »T O J -3 IN

un r- <o m in

(D*OnNMOO>C
MriHPiNtvjHHtrnm ir\ ^ff Hfff^O-ChH

CM f-i IN r* CM fl CM f-ltMfNj
O

O

o
-J

<
X
</J

irtm
i I

I I

o

0000©Oi-<CNeNCncn.^*-tf\ir>*or'-OD

I I I I I I I I I I • I I I I I I

CMO*-»CNO«©r*-r-moo.*»o.»cneoor~
O NHHHNHOONOHNNrilNfH
I I I I I I I I I I I I I I I I I^ ^ c »r - -tf <r c f c? o- o r- c c a r-

iriiniftiriij^mmirimmiriir
I I I I I I I I I I I I

•*<Nco«*'0»-iCMeocoooP-

I I I I I I I I I I I I

e>o*>oo»-iCMCMcncn.tf,jmm^>i--
^ «t*r»*niri4f\ifiur*tf"\ir»4r»iniriif\in
I I i i i I i I i I I I I I I

MiHHOMHOCrnOWHNHfH
I I I I I I I I I I I I I I I

CO
en

00
en

c
I

IN

CO

<
CO

o



©
©
*0

oo o
o

If <u . -•—

O'OooflDmtNjt^or-r-iri O1 t-< C4 ifi 4 O«*C0Oif»t^f^i—<friir>0> «*"'. .j •—• ,J c*" u"

f- r^ eo *o o> f^r-r^t^r^r^r^cof^cDr-ecoDeof^r^oo
fM f^ IT
if if U"

t-iOCtnr^rvjf^rviriccooo

f\j«Sj»TifV*<1f\J<NJt-'»-<<\jt\J.-«

h a h it ^
« O1 -* ifi r*
O O O •-. CD
(M Csi oj rvj #-4

C C D C D D

* • • « «
r* © if\ iT> <\j

o

tr>»Tiiriiriir*ir\if>ir»iriir\iriiri
I I I I I I I I I I I I

© © *"H C fVJHO<\JHNHH
I I I I I I I I I I I I

vO **o i*- t* 00
it m in tn in
I I I I I
—> *> O rH r-
M «h i-t M C
I I I I I

r c r c it

1 I I I I I I I I I I I I I I I I

o «-• m ** *ci-tfH(f\Hificov ^i-'N>o
OCOOOOO»-*'M'>J«-*0(V*-«f\JO»-<
I I I I I I I I I I I I I I I I I
CO C CO 0*1 o^ 0*" CO C^ CO s c"* o* co o* CO o" ^

CC»-<o-iCMCMCOCO.^.jir\iri>Cr'-
i/>iriif>»r\»nif*tf\»i"\4i^tr'ir*i/^ir>ir'
I I I I I I I I I I I I I I
CM^*OiT»lo.cocOt-»CM»-l*000*co

I I I I I I I I I I I I I Icoo-coccoo-o'C'CoO'cooao

in

o

CD
CM

to

<
CO

c
c

<
c •
CO|-
I z
L.O

I

UJ

o
<
CM

I

UJ
CO

c
->

»
c
I

Q£

<

a
z
id

O
o

c
c
<0

o
o

c
o

c
c

-£: «3 > o>
T3 >~ _^ -

—

m CO



c
e ©

o ©
c
o

Om ~*Ov O'OcDrgh-f\ir-ifvoc

* o IT (\ <i rH 1^ J ^, rH o (? ir. a
»Ht\j(^4>or'4N'0<-'»-<or

f-H ft >-« l\l r-l Cy

f>tr\cr\r-*©ooc»-«i

*nj ^ m in ct\

* » [ * * *© ir» Oy «—t#-«o<\;co»^com^c©

it «* < <; it vo (fi i*i c, (f> 4 4^1^

tr-tffnrMfMc^occor^icfvjn^

4 r-ltrOr^OflOcn^r-^^f-HlfN

tt«fiH(C4ir. hhhOO

o

r-r- eo

I I I

GO*C o
I I I

CDJC04 0'OOHH(VjM<fi(^^^|f\tf\^i^)|H.fk. ai

I * I < I I I I I I I I I I I I I I I I I

f-iCi-«MHiH(NjcocM'-i«HMH(^r\jMr\jf-tr\j
* I I I I I I I I I I I I t I I f I I I I

I I I I I I I I I I I I 1

<tr*-cf^i^*c«3«oo r- o> r^- c
•-'C<\lf\jCg»-tf-tt-iCfVi»-<»-'r,

».

I I I I I I I I f I I I I

<r <» -J a *» 4- .» tf« u ir ir.

l I l I l I I I I I t

«t m ec 4 a -o <n ^ <ri cr o

I I I t I I I I I I I
O C\ C *V C f\J C cvc <«- ^->

c

CO

LU

<
CO

I

LLI

>
LU
—I

on

o



oo

<
CO
—I
LU
>

<

o
z
o
o

— TJ =» 0.'

gj «j»

**
.5 jo J?

Jig?
TS*1 =

c
o c

c
«

c
o

cocm r- o ca o Mn^oHOOiMna

c
o

£>oor-corsj.4'r\.mtr<cir.*jv
f<- o © ociro-r-r-cc.ccmm

r»<-t o r- e'-

en en in « in

« cmco ca o r»

(\ cwi<io«iMO<Nnc
4rcA«rcA«cn4r4ren<jr«4r

HOK<04(l(IOCOh

Cm O i^Nin<MMCfHeiH(nc«^^
•CfengrCM^teneAeMfACACAeACAen

O t©

CD *
•i « tccMeMm*oeooe~r~«c-coo «n cm

KC>CM©©C0*3e©<rfc

m s^^trhffffio
(V
CM

eo* m o*m m^N
m —,-, _i n _

t««o r- r» smm m m m
I I I I I

o*« m o o
cmcm CM t*4 It

UJ I I I I I
Z (^O1 Pi p> p>
oN
a.
UJ
U- O
O
<
UJ
K

«jr-gjf-«r^*jor~gjgou-.
e*- o meMtootcttr-i-ir^mooocr' co pa
cm ft (nj en rsj tn r\j en m <- i*- ri en r . o, fv cm cm

CMCMCAcA<e<*m<aiCKf~cDmmmmmmmmmmmm
• l I I I l I l I I I l

<VJ(SJOCiHNiHNOi(\«-l«H
• I I I t I • I < I I I

r-r~a>cocOftftfM<\jmcn«.j<mmiO<or~r-co-*^"*<mmmmmmmmmmmmmmmmm
I I t • I I I I I I I I I I I I I I I I I

co en *
ii ifiiiiitiifliiiiiii
CO CD ^oarj^OHJ^OtfiHrHrMftJMM^
ft f« fHHi-trMOHMNrvimooNru*^HCNf>JOK
I I I I I I I I I I I I I I I I I I I I I I I©en rjC, (N*^fvc«'i0*ffff>*nofi0i noM0, i^C4
•H «M ft ft ft

r- tc r- <t r- o- or c o- o

KC-ODCOOOOOftfi
t«J**«t<rmmmm

I I I I I I I I I

— f. — OOOCcnjO
I • I I I I I I I I

00

o
c
z
UJ
z
I

<

u-
o

o
o
f-t •
CAf-
I z
luO
e-U
C
t/>

o

o
CA
ft
I

UJ
r-
o

c
o

o
a
•o
CM
I

oV

o
ca

o
z
f-t

I

t/)

o
c

o
o

f-tmmo OrHoocg

o
c

mcooD^m ft<tr~e-ooeMCOcoc-ftmtc«cOflDCMm

r*o o m o
ftCM en *-t

4HOIM
* cm en

HBfIN
* en en frt

« tO •* c-
fA fn fn f\

»n en m
PA Hftl

c p>HPth
m in m m gf

CDCMCMCDOe-mCren^ccMr-d-cAP-CDa
CAcr.*.»cn<fcAencMgl,

jjv *r*«*CMCAen

• • D DC*
oca «-t frr* eg <c tO cm

O C *o ca cm ao cm « « ft en o «c
D Dm cm cm gj m OtCcneneMeDeMr\jcAam.»-*crMcom

cmpa m



to

<
to
—I

>

<

d
z

o
Gi

O



o
o c

c oo

*- ** * Tr
o *c a a*Moooo«co<4- <nj o ir» ^ r^ a ^^^m^homhiho a c-. —. cc t-

0" OD CD
r. 4 a ^ a c <c ci
<r r- c a cc cc ao oo

4" "O »© O 0* <0
oo a o- o- cr <\i f- r- co r- eo eo

C ! ^ 4 * •} C N

o

O D
<# cc tr> irin44«ccci4C «\i ir* o c i*^ ^

z
o

o o o
c c »r (x -^ c*. *> *-* o ^'^ ir-tfh-
r^cDrto^r-^or- r^ ir tr\ ir ir> c\j

flT4in^irif\mir»i^ifiif\»r\)f\trir(ir\iririrN
i i i • i i i i • i i • i i i i i i iWHH4{oo«Nf-r*(«iooo*rga3HOiO«)
I • I I I I I I I I I I I I I I I I I

C C r-O ru <. if. if i/> <,

u" cc * r- »f\ a: * a ir a: <

r*" c .4 -j i/> if. %c sc r- r- a
un ifi if> if^ ^ if. if. ^. ^ r «•

I I I I I I I I I I Iw<neo40h»horieo
O CMCO**-<rui\<«M<MC\j*»<III Ill
t^c-i^c t^ er r"i o* «<^ o ^

*C rg ,» f^ CD
• • • • •
C IT. C if ^)

D D

cdooocooo-j-

O OHt^CvjM(»lfl44<rtr>OOhhCO(DO-
I I I I I I I I I I I I I I I I I I I4<n^H^fSJ4^^O(Ti a)^fyj^fvj C0l0H
•-*.-« en C- c •—<c<\j.»-««\;»»-«#-"i-t.-«c<\JC fsjro

I I I I I I I I I I I I I I I I I IpiH^fHirc «r c c^O^CTfvjO st ^ •<: c *tf

CO

<
CO

>
LU

UJ



c
c

c
c
•c

o
o

o
o

t*- m -ar eo c~- <r i-i oo »n so o

oococ^occcr^r^m .» cm

O «ci CC CM iJO .-i C*
• ••••••
^ h^ o W(0Om ^ cm ^ en en pn

-• » r-
m • #
in ^^

»0 -a en c •-< ent-ir-c'-mr-f-iC'

r- »h *o it (\
00 CM •-» pn

o- a 4m pn rn
xO in CO f-> pn CM 0>
C C O- C O C O-

•^ pn m *c cm

O f-« o m
o o o &

z
o

OMff d
cm cm cm
I I .

O pr- o »

\OOCMincor^ocMr--m

r- eo

r\c ir r-h m ^

If tf * IT. If. U" ^.
•C O -i
O cd eo

c-- o* o «* cm

(^ s it ifi o-
c eo so c~ in

.1? £ ^ - ^CM^,pn^*,nin»ONOr~i>eceoo-o>cc>~-- \Mnn4 4rn«<ihh«i
'?"f

-

;
-»'? ,*-»'»-»-*'»-J-»*-»-»ininininininininininininininininin

' ' ' ill i i i I i i i i i i i i i i i i i i | i | | | | | |
. . , ,

mcmcmcm o~ccM~«^~«„e^eMCCCMCMco~~o~o~occc~CMCM~
c- •* 'r c<rcpnf\.fno~'Poo-^am.-cmcirrMm<v^c«<'Ci>~c<>- c<\o<<, o-j

m pn CC
•f < •€:

o r- r-
tn m in
I I I

<£t in eg
© CM CM
I I I

.» r- c

r~omr-irpnp>.-i

o o f-« eo in en ,* r-

I

a O c *-* t-i cm cm
•or in in m m m m
I I I I I I I

CNJ «-l ^ OD CM P^ «-HCr-CCNCCC
I I I I I • I ImClcCCMCC^C

to

<
CO

LL'



to

<
OO

LU
t—
<

Q
Z

o
o

c
c
c

o
o

HhHiCtflhiC4IMOC04'-, <D«0«\<hO4 C01T\CO«-1C\J.CO*CC>0<CCO lf>CM«CfHf^CMin.*CMC0M3COf*-.ar

CO CO

f- r»

cm cm

m4irO(0<r^ocoa)Hinr>j4ff4Hco«
iriirtini^.tf^-sr-a-i-i t-» •-« #h #-< •*

I I I I I I I

^r^^oco.-ioc>.»mfH
HrtID HCD i-l 00 © C •-* ©

CMin*-<CMf-cMCM<-«^CMtf>»©u'i^>
cm cmcmcmcmcococmcmcmcmcmcmcm

•-«i^f-'«©f~ir^ccocM.*c©cooor^»-icM^ r<a<c^NHaotftir(0^ ^omo.*0'*oc^ocotr*cO'crr-
oc vo >o c t\j ir> .4 o co c" a ^ co * m in co a r-

if\miri^<o«o<cf^oo©©r-if-*CMCMCMCMCM
cmcmcmcmcmcmcmcmcmcocococococococococo

O -h—

Uj



=£ J? -S

to

<
to

Or.

<

o
z
ID

o
o

o
o

I

o
o o

o
<0

j -c <r <

*r> u"\ ir\ \r\

tnomomirxco^r^-o^cvjoo^o*©.* jacfoiHccttoir^ mr^r-m-*o
0D^r\jt-«\o^-coir\O'>Wjr\jcn hN4Hnirh040P, «irPl MO M ph 4 CD

I I I I I I I I

» * * * * ****** »* *** *irOtnOifiinNPi(no-»ojoo^o«C440v oi a)Ha)cocotfMfi Ph Mfl iCO
r\j



"o > at

to

<

LU
p-

<

Q
Z

o
o

»_ *> ^ —

c
o

oo
•c

or- o-HC««4« 1eMi-i»fii(i go « cm r- o» o
cm** or-osifAenr-co^r-enco

ri ^f- *enr-«ocnoooeoCMcnir>f-«c>

IT. CM f- en & O
a- -J .- r- j a-

* * * *
»* M^ r*- CM O O



CO

<
CO

ex

a
z

o
o

OJ —

= 3 "

-2 So M

iriHf^Hr-fgtf\NcOflOO«oa>Hf-«»Mr(rha ^{^^0'*^m 14om^C^^(^H|^aHHOaDHO^^«c^^lO(^

rsiCy<\i(\i(\j<\j<\i<sjfstcgfsji-ic\i(\j«-<f\j<\i(\irsjf\i

ruHrtcry-jonHh(DO(DOONH^Hirooo4 m »-< f\j en go ?-« h-Of^Ci-'cococcoptcoc^ocoocccoccccaoa
cgi\if\jfvcyrvjc»jf\jrsir\j«^i^c\jrvjcyojfNjCKjfsjc^c\i(\jf\jrsj

<M (\Joom(nno*4H>0(rO(NjaOiHOifi0^a cr o oc *-h c od <nj o- «-< in <j <- r .-. c\j c o a <-h r- •-. ^ oo o- o c oo -j c>. u->

«J



to

<
to

LU
r-
<

Q
Z
o
O

,_ o> —
o> u r a>— -c > OJ

a> —u : a."

>o > a>

3*1 =3 °»* —

O
o

o
o

ir>o»-«r^flOO*p"*p-rg o tfftryo^^onMaO'N^^e^^^^^o^cowph^iM^* ^0-ircr^r.a-i^o

oco f- -* IT( co i^ o •-«

«JW W ffKT It ff (*l Fl
Pgpg N N N N ftj N N

0*<4v c^«-t*3irt»-'r»-eg

pg.-*ir»pgfnpgoooOtf'*cDr-<fP-wo*>r-tOOOir«-3rt>t>v>i>i-'Pgf-'pg ~oco-a:<r(r*:i£.
m<rifri|Ti^(r\fri«^rg«^f>«ryf\:<sjrgrgryry<si*\iCMfs*pyc»jfMCNjc\jcn(^«n<ri <rtc>gfr*pgpgpgpgpgpg
pgrgpgpgrgpgpgrgpgpgpgrgrgpgrgpgpgpgpgf\jpgpgf\irgpgrgrgpgpgpgpg pgpgpgpgpgrgpgpgpg

#-ip-c*e>»-'ir.</#-icoe'PgpgC>P-OP^*>P-g|-pgr-»-tiC'P"'Occgt^o*pgr- r-pgo*H^c>pggDPg

pg
r~Oi-<<fpgiriirip-r-

r\<|- tr u^ >o o r- r- cc
ir<irtirt<r*tf\irtirtirttf>
I I I I I I I I I

coift.*pgi>p"twOP"ipg
fM*-tOOfMO©OC>J
I I I I I I I I I
P\jO Pg f-i pg Pg <P eg pg

ir.ir\c*gf,*«r*op-p*wo^flot>rjocotr.*>wo«pgpgf~coP-r"-^'av ^*f
(nfr»p^fP*C%p"\p1p^p*»ftgl'fi"\f'>g^»^gf'3*^g>gfJT</gfp*>p*%p'*p*>p^frtp'\fr\

«-.r-go«o<EcciDOO
ctp'ip^fnp'ip'ip^gtgf

a

O
a
a

<
3

Z

O
I
C

i z
u. C

CM

o
c
n
en

A
—

o oo o
o o

r*if» r- NN(nNCDlH^(^oDoov cooo^*<)^l^^lw ^'^^^oCrt^cflD(^^«^^,-\o^•44^J^J^lN^lO(^(^

f-< ^Xn^H(hHMC0t0OMO^^4irOO<rHh(Sji(\O ^r-«h^O, H4<OHO«Oir4 4«oitmhO»<-<4

vO if>l^lf*00<MO*C, P*04 000'Ni^-(Mrsj^<OPfc «^0*«D^Offc ^'^OOf^OfNJ^H(^(»>itf J-u~u~<C-Cf^C*0"

<sj fsjrurgfsjcjrofsjrgpgrgCsif\j(^<^f^i^«n<^inini^4, ^***^*^^^^*«*-*'*'4' ,4> -tf^^tTt^iriirir
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

^« M^WNONOOOOOOOWO^MHNHOOOW^^M^IMOOOp'OOCC c oo ho no c«j^
I I I I I I I I I I I I I • I I I I I I I I I I I I I I I I • I I I I I I I I I I I I I t I I

pg



oo
•c

o
o
•c

to :» o>

*>s ;

fsjf\jcgcuCMr\jrMrsjcgrgcgf\jcgr\ir\jCsifNjPs»csi«\irgosjrgf\j r\jrg<sj(sjrsjrMfNjrsj(sjr\jr\jrgror\jrsjrsirgfsjiNjcvirgcg<NjrtjiNjfNj

f\J

O^ oc.j(vjp\tfff'if»hOHOrgr\rjn^4iD*^(r
ir>4-ir\irvirmiriiriiriiritf\<o<o<<><c<or-<oh-r~r>r-a>r-

C

I I I I t I I I I I I I I I i I I I I I I I I t

o<ococr.4-*rgr~o*>r-co<-iino>iM(r>a>o<to*r- + <o
f\IO OOHOOOHOMONHOHNfMMNhnjHO
I I I I I I I I I I I I I I < I I I I I I I I I

fn«\J l«lH«MMNI>JP\WOCO'€OrHa#H(MMCIVC^

<\j

CM

0>COO(OC>OOOOOOOOHMMff^<fltfMr\tfl^hh^
•tf^tf><tf^irNirtir^irvirir\irtir\irtiriir>mtrtmir^tf>i^ir\irir>irt

nWfypipi44^ir«OiOM-<D(D^^CCMHfyfj^^J
* * •# •* «**#* ^ ^-t-3*»<f<*-*-»*riu-\y-\u^^»r>M>tr\tr
I I I I I • I I I I I I I I I 1 • I I I I t I I I I

H^Ct^ClMOOOIVOOOOOMOHHhOHMOHIM
I I I I I I I I • I • I I • I • I I • • I I I I • IO l'^^^Jl^l #-<f^^^-^ t-^^«^|^J^c^f^J<^^|^J^r^c^J<r\o«'^CIr>00^-lC,

o
rg

to

<
to

UJ

>

I

o
X

X

o

I z
bJO

o-

o
in
CO
I

u
I-

<

Q
z

o
o

* J ;

c
o

r-<o«->>-ir-cour\r-coo<>-ir-.»r-- «i-*•••#••••**••• » •
inm «H<\j^>ifNChOC^ir\rNjrMm43 *j »—
rsirvj ojrvjrvjrgcvjiNjfMf^mcsjfNjfsi csiim
r\jf\jc\*fsjc\jcsjc\ic\jf\jf\tfMcgf\if\i rg eg

o
o
•o

coc^^^cofsifvjrgi^rvif^rHOOOcccor^^oircor^oeoOfvjfsjfvjrocnfvi
c*-f*-r^r-r*f-r~r*-f-r~p*r*r-fw *og3*>gD<cgDg3gor*wD*>r-r*r~f'»r'rfc

rgc\jcgrgcgpgfsicvjc\jc\jc\jc\jcvjc\jc\jfvjcgrjcgcgcgcsirgf\jcsjcgcsjfvcvjc\irg

•»irvOO*c««*««pgo*i-.g)-
HMioiooHhhr-H^^HO en tr.

<r,o«oo^«r>o»-<ooif>^o*Ofoo^r^moofri«-'«>flo«*r*-«*i-<tf>ir>»^

s C^Offi^^OOHO f-Hi-4i-Hf\jfnfn^-if»ur\r^'tftf»CMfn cnooooo^O
•4 44<f-T<r'nmir^m^irirMfM^ifi^^ir^inif\U'if. tnmiftn-Jin

a»»oOHHNin*min4«h-hB
I I I I I I • I I • I I I I I • I

o>r~r-irtr-«-<f"-OP4cnf*.**-i.**ocnfMOHOooopHNHHinntcoooM
I I i I I I I I I I I I < I I I INI^(M4ihNCOCC*hCPIM^MM

©•HCNjcgcncn^-irtift«o<©f~r*c©c©©'Of-<c\jc'*^if\'©r~coO*©*-«c\jc\icgcncn
f\jc\jCNjc\jcgc\iegfsicsjryc\jc\jc\jCNjrjc\jcoc'ifnenentcicnencncn.*^<fgiv -*.4'-<r
I I I • I I I I I • I I I I I I I I I I I I •• I I I I I I I I ICO©OcnOO^gDcnf^OO©©©»r.*OOCO0>fiO'^g3OcnirirHcnO4, <>OryOHM(M(MWONOOOCOONONOHffMHHPlHC^N^CNff
I I I ) I I I t I I I I I I I I I I I I t I I I I I ( I I I I IOff4CmCi^4C4C1 CO'ffff'CHCiNHJNr-H^rHiHf-r*MnhmH

a

a
UJ

3

CM

X

3
o
X

o
o
<i> •

l z
UJO
4S«J

eg
I

UJ

B-15 3



o
o

o
o
>0

u - aj

: ji^ -E

-»(f\ f-l



to

<
to

I

LU

>

LU
I—
<

Q
Z
ID

o
QC

o

QJ —

«? <" -^,

*^>

_ S t=
~

o
o

o- #-• .*



c
c
•c

c
o
•c

fnM«M4iOOi O, Kanir(OHiH0ir\^(ni-iionMfHiHfHfHO<crk N<o^ir -4-r^intr\ir>ir»i*>^^ a: -j r- <j ir> o*

J= >ra > a>
u"i <c o- .c < <c

c <: <r o -c <
&\ ff* i^ ^\ f> fd

^^)C>U-\fnr-icDC0<rain<^O*0>C0^OJO'*^^^«^-i)-i)'C>£'r-<-^Oir«-<Cfv.' OO-^fMfNJCO-fl-fl*^ O-^OI^CNJOD

IT«M(MnilMn«MniM(MPI(MPIfl«MM(M(MfllPlM(\l(M(Mrifil(MIMf. irir»>*ir
a -9 r-i « .» m
«Nj CJ «•> f\l f>J fVI

I I I I • I I I I • I • I I I I I •• I I I I I I I I I I I I I I I I I I I I I • I I I0(DmtD<DM««0'0*OONOH4^HO>O^ITlhHH(V^HHM\iOO^H(DNO, NffM>«OHOOHmHtMffOWwWOffOWOHOMOCOOKOCCOHHNWOHMNNNtMNOC
t I I I I I I • I I I I I I I I I I I I I I I I I I I I I I I I I t I I I I I I I I I I

O**"* !H«H«\JCMiH#-iHWINJC(rir^ClN(*lCgir»H(rM)»ir-'*CC^fN.C, *CfflCMCfH^fHC, WCC^C^

O O r-» *-< fvj CNJ

it in ir in ^ lt

I I I I I I

IT) CD C <£*-"• •-*

•-I C PIIMnrj
I I I I I I
<*! •-« f C f* C

—

z
c

o

to

<
</5

a

a
Hi
c
<

o
cc

•

1 z
IUO

o

oc

«0
c

>
LU

< oo
o
o

*cr- «ri t-ieo4-iroi-"rfc-»Of-<rfc 'or^or^«)»Cf^'»<f^r-<oa»c<M o»eo»-«c\jc\jf^r~ or*- *ccst*-i>c~*-3-3C>tn&'~

<o > aj

a:

O

»r» tr* r- t^ m A »*>

i 0- cc ^ <©r-r-f^r^r-r-f-r-r~r-
f\J*\jfMf\ir«JfMf\J<NJCsJf\!C\J

-= 3 *>

D D n^^H^tn^MMD^
aoomfriPM^mcnpnfNjf-*

U
o:
t-

c
z
o

<S(<\if\)f\JCVJ<NJf\l<NC\lf,>JfVJ

I I I I I I I I I I •^Mt04O, 4^tT(OCC
MHHrsjMfHMHr-iCC
I I I I • I I I I I I

4!
•C
IN

<

a
or

<

UJ
r- •

i z
UJO

«0
o

c
ct
o
rg
I

UJ

o

B-156



to

<

UJ

<

Q
Z
z>

O
o

_ 4> „ -•—

> is ~

o
c

N
CM
«r>

•CfMf\j(\jcn»HOcom<cteic«*ir\o«>-4'*^r^*9>o<vjOf-4f>jtncoc>tf><^*--itC'£r~r^cg<ffr~fr\(vw«_t'tf<*fri(\jc

f\jisjfMCjfNii>jfvfNicy*\ifSjf\jf\jrNjrgf\jfvc\jf\jruf\icu^fNjf\jf\if\jfsjf\ic>jf\jfNjfMC^

a * » * *
ir\«*-««Cf*-»c-*f\j.£rfNr~?^c^"tfiMO©r^4'if(f^i^Os f\j©<'©'©ir4<**eAf\iov^fr*^r~ir»ir><rico»ririir>r~f^C'-*f-tt^

oirin*i^i^<cff'»HOOOOwwr^O'iAMOO, N^r-ir'Otr4H«rfc f\jffirooo'ffi 4ftiffi (*imNrf\ojMr(r*

1^

<

a.

a.

c
I

o
c
•or •

I z
luO

c
c o

o
o

•Ctr pii^iTCHffBh* « «4 ^Pi4-00moO(\HH4a^4irHM> CO

f\j co <\joOMO*r\jo<or*<rt«-Hr'*CDcDnirt«-H4 co .4 en

<o CO

c

or

<
Or
UJ
c

^w\ r~ir\trcCf-«(\jm<

I I I I I I I I I • I
0- a «— a; r-- c r- m r- a r*-ho f"«f\ii\jfnr\if\ji\joo
I • • • I • I • I I I

00

o
c
<o •
IHI-
I z
U.O

C D D

m oo o c a c *o a o .4 »^ r*- cr- fi <\j c\j r~ it, a *cnf4i^>f>^444^irir1 >£otrifitr\*^
r- 00

0- i-i

o .-1

IM
o
<
rw
CM
I

UJ
<o

>.

oo

• •••••••••
«f^^-oorn^tr*rgur\*o
fnf^ff\CSJcnfr*c\jfrt<ct«ct
f\Jf\lf\jf\jr\jCorsjf\jr\lf\J

O0>uniri»0O©Of^f^
co o r^ « r * c 4 h o

I 11*111111
O H«4(DCa)0>4^
OCfsJOJCfvlNjiMt-to
I I I • I I I I I I
0* HF<Cr<C\J^(NJHH

O
o
»
CM
I

B-157



c
o

oo
•c

*o 4 m «c m r- i^fyhOi OP'fiH&'ft>«40H<CH(vac4iiM»i«iro«04e^4ff, 4r<HO«^ao>
OCM
ot>

ciKMivm tn t» h-r-r-0'«<-i(M«)Oor~r~«>«>o<nc^oo>i-ii-ir-i-<oaooca>rgr-'«mr-iir«a!(vi«

cm cm cm cm cm cm im cM«M«M«MCMCMCMCMCMCMCMCMCMCMC\i«MCMtMCMCMCMCMtMCMCMCMCMtMCMCMCMfMCMCMCMCMCMCMfM

CM



o
o

o
o
o

o
o

©o r* ^ o* m o o -* «^ * *o a ^•-•fvjh-fH^O4 M(h(fM-tf\^^4(^4or'- h-<C€Oi-<<'>o^*^€Di^<sJ'Ct-*f*-*no

Jo «-» ^ «
Ji: <n > oj HH r* ** ^* ** r* © f« ^* #-• ** © pN #4 «M p* IM © e>*

fT* 1*1 W CS fTi (*\ fTl f/1 fH CN CI CO <*V W (H (T (f\ W (T f^l

s oo^h-tr»co»-<»-<<\ir-if»cD
X' OC 00 CO OD CD OC s O OC OD OC

D D
O rn cj *© © *) Ch 0> «"» *) u> m © m eo h <\j eooo (*^i«Ofsjeoo.-H^f-«fNj«-<ir»eo oo^r-*fsj*ocMr^f\j«^^-4'oootf>

^9« 00 O <D 4 K O f- f** «D CO »-« O1 h h C © h O*OOOOOOO »« © O O O r^ O O O O O •* ©
i*iosri-cioo(ri(h<C4r^cD«ocoO'H
C\l<\jrgf\l(\J*\JC»Jf\(fV«\J<\jC\JCO<\JC*l

T-#
,* ,j * -» ^ ^tr(rti/\ir(T\icmtrtir\ir>tf\^irtir

I I I I I I I I I I I I I I I I I I I I I

INJCCOCCC COhhOhh(MM(vjhhhhW
I I t I I I I I I I I I I I t I I I I I I I

*^«0*r|Nj«r\(\,€ri<V«^C WC ^CO1 i-O1 MC MC M

cg(Nj«r\^«*if\tfvO'Or^f^aD
if\irt»f>tr»ir\if\tr»if»tf\irvtrvif*
I I I I I I I I I I I I

HHMfHOMCMHrtHCM
I I I I I I I I I I I I

fVJC a*-Cr-0, f«JC<\.CN

CO ©•-«f\jC>JC^f,^«*«tflf1»f\*©'Cf'-f'-

I I I I I I I I 1 I I I I I I

oo airHh-rt(<vo^«*fyo, 0'«0(MH
«\;i-iOr^CCCCC«-'Ci-'i-<rH^4
I I I I I I I I I I I I I I I

l/>

<
in

<J



CO

<
CO

<

Q
Z
o
a:

O



©o oo

t-«m »r, un -j -c <t

cm » >o O <r\ » *
C <D O 00 O CO C

minor-iC'f^'Or^^f\joc\jK^f-'r-cs i^ir*ooot^c\)m%oaof--iriri«o<^o^-*.a>o^f^-tf^^r^^o»o
^i ^ o >c i-< r~i o fi co m cc o o co <t cr- -3 r- >c u~< ~-> .a* r~ en r- a *3 co cc f-< -a r\j it en cr a-> c r- cc <t h- c\j ~h
f^i£>t^<C>0<0<C'0«n<0ir\i0tC4'^m.cr^iri-cfiri4'rrim<ri<tfmmf\jrnf^^.4'.4(\jf\trvjrvjr\jrsj<^f"^

•*f- hh oo n frimoot^a^«Hr>jt-<'Ci'«oco4}«-H<4'rk-<~)C>tnmcooi^aor-'crr\jmiriri<s>r^f^^>«£r-4m>Otf>rnm«co<4v

O \f> ^ r-i UA CO 00 (^(SjeO(VHOtflODP*Otf>OCDCC040>'I^HNm^40a>OOjmff'^^PimfNJ4CO(\l40a^*«C^

a.

<

un u-. o * r- r- oc
mtr* t*r\ in «tn ir\ t#\

I I I I I I I

tth 00 Un r- |T» tf>

© CM CM CM o r*c O
I I I I I I I
cm O cm © en © ci

Or

UJ
c CM

CM

to
—i

i

LU

I-
<
GO

X

o
X

o
z» •

I z
luO

o

o
a
*-<

o
l

u_

o

<

a
z

o
a:

O

©
© o

o

*- *> .
*-

s ,= = =

•*«c«*o rNji-4<Diro, H(nirtcDOO, 4)H(c. 4f\t^^«^eoioos »r<t-o<3C-eoinc^ir><r>iK-iNjt-H«--iC'»*

«jc oc ac c
it < .

-$ mc -4 c if *c I
s- <«c tr ^ c r- < ' < ir «— < r- c* <n <t f\. C .

*-* c\j v£> h r- cc a *h r- w:> r- a

f\i r\jfsjf\if\jf\j(Njrgf>jr\,*\^-'iMfMrvjfMfvi»r\jisjrv f\j i^j rv t^ rj »>j r\j rv t>j <\j rv- rv cvj rv <v rv< c\j

o
c
*0

iTi iT> tf* <t r ct:

oi^ r* (« O1 4
O O O O ^ s

.J — X "5

rvj

* en © a>
co co co r-

cMcn^^inC'rH^^^if>cocnt^c>cw *^*^^o^ir\c>c^co4n»oc>tf>t>c>f^cvjccicncr>o

cren^csj-ctc^^eMrHencMen^CMeMiM^eo^f^wnNOirr^u^f^sOfMr^f-HCOeocMcnf--©
f^r^r~r^r^Kf*-r^r^c^r'-r'-Kr^r~r~r^r^r~cor-r~r-r~r^r-rfc eor-cooocor~ooooooco

f- r- h- co © *

a

c
z
O

sc r- r~ co
irirtiriin
I I I ICHC<I
i-t CM C CM
I I I I

CNJ en C\. CI

CO
c



; ^^ .E

-= S «>

to

<
1/5

I

LU
>
LU

or
LU
r—
<

Q
Z
ID

o
o

.2 3=

•— °* .
™-

O
C

o
c
o

o
o

f-t



I

LU

I—

<
1/1
_l
LU

>
LU

I

QtL

LU
I—

<

Q
z
D
O
O



CO
—i
—i
uu

r—
<
wo

<

Q
Z
3
o
O

S =;

oo

lf\<G CM f\i >£> -4 WO «©

CMh- 0*NOff frO1

(MrtH«4HO OO
rMCMCMCMCMCMfMCM

en

en

•3 & u^ *c ~ a - (vh r*-o»^r-orsjo^r-r*«D<-^&'»rtfNjf-*o»ifv«-<t^«o*-*o^o^ir'carfc 0^fsj

o o co tr> urt *3 O r^ <t
•-<#-" C C1 O O C OO
cm cm cm cm cm cm cm cm cm

D n

eg
cm
in

.» co r~ o in en »b .©
men en -d- 4- m ^ <r

<c <c to o — o f-
<f 4 * «1 ifv « -•»

a o

ID

a
a.

c
z
u-

bj
or

*3<cr>»r~coOi-iCMCMencn*irtm<o<Or>~rw co44«4 4 4«<ino«MiMMn(imi(Mniri«\
i i • i i • i i i • i • i i i • i i i

r»f-f»irio>o«M^te>e«of-«r-r-«0'e*f~(NjHrtHfyOHOOlH(NJOMW«HH«FlO
I I I I I I I I I I I I I I I I I I I

cm cm en cm cm cm c en c •-! o c h^momc en

•c

o
c« .
Hh
I z
uiO
coo

CM»-«wor~«oentMiMf-i©<MCMencn*rcMeM.*eM-cc*-irMeMeMcnen.4-en-tfenen

cvjr\jrgfsjfsjrgpgcgpgcsje^f\ifsjrar>jf\jfsif\jf\jfsjisjryrycNjpyfNiiNjf\jfv<Njrg

OflDOOrk-rf>ooooc<^forsiir(<ccofNj*o^«-iv-t<net>coc\jr-icoor^«-Hiri

I I I I I I I I I I I I I t I I I I I I I I I I I 1 I I I I I

<t-*c<or>--*coir>oo-*r*^coo^c>>«-»<OfncrvcorNjmr>joor~r*or»
C HHriMHMOfHHHfHHOOOOHOOOHMHHHOHPNHH
I I i i i i i i I r i i i I i I I I i i I i i i I i I I i i i«ao>9'^coiMMfi4ir«hnc/cr«iHM^4tf>4h(ccr«jiHiM^

i/)

en

CO
CM

o
O
o-
o
I

«/>

«n

o
o

en

en

o
c

(<^a ho> it 4 «o im h miMOOt (MMiM^400t h'i^ot HMO^HMnNnin4r*fiiE4 o^»eo^oP-»-t'Of'~«ocnf-i

*-*-3 u** r- en o en o cm HiMNmH4iMHCi4H4(MrfMM4eo4 00^intt^o^Hio^ ^©ho^n-jw^n-jh
^*\ u-v ^ «^ ir- u> <t it oooooooooooooooooC'O-eocococooooeoco »-«#-iCMc\j**CMeMCM#-«roeMe>j
•*-?-*-?-j^-*<'* cm cm c» Pdivrsj(Nj(MiHiHHHH^iH<-iHHH«HHF4fHriiHHiHH eMC\jeMCMeMeMfMeMfMCMe\ifM

in cmc- 4«nhm^4 r~coo*-**-»eMCMCoo<j'ir\f*-f>moO'r*cM»Of-ir~»©c>or'-»-i<©o ^^or^»-i*oco^ooooc\j^

cm om *\ cm r~ o *o •* «o
CM l-lf-l rtlMHfJHM H

«\imcnin««r»f»eo
iTMTvirtinir\ic>irtintf\
I I I I I I • I t

en cm co a h ^ (Mo *oooivN^Fio cm
I I I I I I • t I

r-CM CXMVJONO IM

o coOh-o^f^ooeor^o^co^fMcomcorvcgmcsjiri^-if^o^csi
f-i #-i#-itHf*f-if-irHCMCMCMeMCMCMen(MtMeMenencneneneneMenenrn

•*mm*c»©ffc t*cDcoi>f>OOt"«^CMCMcnen^-4-mir>»c»crfc r~co
* 4t-*<r^^<cr>*-<r<*-cfirttf*iftir\intf>irtiriiriinir\mu-tirtir*irviri
I I I I I I I I I I I I I I • I • I I I I I I • I I I I

HHHHHHHrtHHHOOOHOOOO^CMfflMIDO^K
I I I • I I I I • I I I I I I I • I I I I I I I I I I I

<-i*-*-<*#-<^-cCMCene>.*«-ienocnccn <-«.*f-«CMOeMOenceM

*3r~.*<cgjcnfMmi©enfMin
enenenenenencnenenenenen

r~cocooocMCMcnen*mir*
cnencnenen.;*^.*.*.*.*.*
I I I I I I I • I I I I

ONdON^^HiiOHIH
• I I I I I I I I I I I

VJ



•c

ro > OJ fico cocoeop-r*eor-cococo^r-co<o^^r-r-wjr-^*tf>^^<^c^cgcsjcg.4c^tf^tr'^^r-^^^4nicir^cd^u^mcg

: S t:

cococjcsjcofNjtNjf\ico<NiC4Cof\jcococ^<^f^c^«^c^f^fOi^c^cncn<^fnc<^t^c^fO*^<^<^fniOf^
I I I I I I I I • I I I I I I I I I I I I I I I I I I I I I I I I • I I I I • I I I I I I I I I I I INrfj4er*44*H^«\H^(*i(riirOHHC(4HP\rfc OW*rti^4o^i^io»ow©'OiAir<coriji^OH<fifyr-m»^f\
OOOPJOOOOOOOJnOf-lOfMOOOOf-iOfMmOOOO^HOPJOOOOOt-iOOOrHOOt-cOOOi-HMCno
I I t I I I I I I I I I I I I I I I • I I I ( 1 I I I I I I ( I I I I I I I I I I 1 i I I I t I I I >

Ct

o

to

<
1/5

ct

cc

o
o
a •
o»-
• z
LUO
0«_i

<

D
z

o
O

CI

•c

c-^i^oo*^o^»-i^cg«-iirC'r'*-«^«-'*-«o«*oo^^r-oDO^^^c^p'iriir*i-<ctjor-oircf«o«-<*H'*iri*-r-^a^*0(r

n(»infiNNHHOOooO'eortOOHO'j'0'eoooO'0'(i'<!<j»«»o>»HHOHrio»e<iff»«io»c
NNNCJfyf«ruNNNNNCJNfVNfVNNf\l(VCJfgCJf»JNfvlfvJNf>JftjroW«CJNCI^r\INNCJ(VJ(VNrJN(\l(VJf*Jfy

oi^or^ooc^oO'Ccs»mJ3fgeoo^n«o^r'cnc»«Drgo*-<coooo-*ocs(Cj«cir*r-o^cjaDr-iO*oc^rMOOc-icooo»-«^

tr\irir»ntf»*^jr*ooeococoeoo«)r-eo«or-^oDeoo««op'€00*cccgcgoooa«^rfc r-r-p-r-oooocj^O'C^c«c^«i
mwr\n<'iin«om(nriP^in4fnffn<nr>(n(^('i4WPfpi(^c'i<npi4444(tii^wci(Ofiffipi444^<riinririfi

CO
CD

(9

cc

O
z
If)

cc

o
o
c* •Oh
I z
luO

B-165



to

<
CO

<

Q
Z

O
O



—i
LU

r—
<

<

Q
Z

o
o



o
o en

._ a> , — »fMr> ip citfl *n o> m Mirt^4H40HO>ao«om<t(vjn<o H^ottiPHiPHir«hoin9>(D(noM r^ eo r^ o* m
o-tfw30fnaorgu-»ov

ryrgf\i«vjl\ic«jcof\jfM

fNjir\om<©gf<\jr-flO#HO^r^fnfr\coci* r^f\jir*r~{Mcor~**<*fn»o^'CO^ir»«o •-! <\j ir< ir\ <©
IT If tr -3 rr rr pr ^ m r^ c^ f\j p* -T »J <N fTI iCtf1

. *^*^i*i^'£tp*ir*0**^ 00 CO CO CD CO
pAmcni**fnrnfrtcof**fnffnfOfAfrtfr<fAfn r.^ (^ el (ftc ^ m i^ m ff F c r . n ci c. n c\ (^ t^ (^

(oooohhH^H p^^oiTieoinff>oooo^f\0(^r-<oo o*<^or*iri^iTiC, ir»fOf-<*org<^eOi-tc* eo r~ eo *© c\j

Mff<^HCDCNr-<£(OpfCDIPCDO'^<n
t-« H(\j(\in(ftH(MFi{nmhMiH(ftfy fn«nm*f.cr*fn«rfn***r.«rfn«ri**m MKHHH

c

c
z
c

-j-»irNu--CNCr-r-oc
itmtx tf\ ir\ in in »r» u~v *n
I I I I I I I I I
«-4i-»»-i»Hr-«f-tr-lr-«»-icoooooooo
I I I • I I I I I

•crOcnCr^O'-mO f

oN in»ococ>'C»-'f\jm<rmif»*3<©r~r~oD
f J J J ^ t/i j^ ir> /i ^ ifMT it ji j1

. i;. it.

I I II I I I I I I I I I • I I I

(ViHlMMiHCrtiHOMOCOCCMIM
I • I • I I I I I I I I I I I I I

OJ



<v > o>

f\jf- •-•a^«*«t-<r^«o»f\^Kif\ir»rg^irt«^ooifvoo<nf-irg<rifvjo)eD'4-o^t-t»-<ir>oO'Oeno'Cr>jfNjr^^mtf>f^C'K

*-4f-l fl-4i-(ffHfl-t^HlHlHO^^OOfM*«B*OOOOOr-(rH^4«-lffHi-4ff-4«-4fl-lf-l»HfHffH»Hf-lfHf-4^4r4*H(-4r4^4«M«^OOO4D0'tt

•-*cg o«OrHirifntf\tfteDO«Ha^'C*or-^f-«^cor^*«r>«cr\jf-ioacsifvir>fMf^ocg€D*ccnir»^ir*i^»cir>^fM^ <-i (-)<ci(ri
«|1 f-4i-lf-lf-«f-li-li-l >-<f-<fMf-<f-Hr-i a-<f-HCM >-if-trHr-ii-if-<«-lf-<«-< H H r(H H « H HWHriMHHHiHNWN^m*

1/5

<

or

<

o
z

00 •
c »-

I z
luO
00 yj

Qi

<

a
z
D
o
o

pi

*_ « . —

S|=.
oo*oo^oOf-*Cf\joooo^»-<o»-HOt-fOx coir»eoir»^'i^^r^^ocD^^^»0'0»cooos O> Nflo o*>co-*oDi^»o*ri^o^

-= S « 4Htr\N»H(MO^in^h-co^Mr^fs'«o<fiHtf>rH*inf-Nco^iMo3(oo4ooo, N(fia)01, »^ oo<ooo, t\j"C(MH(o

(T»inc>'ffc eO(r\tf>'*t^ir*ifs»r»«oifvm-4ir>(r^«o«-<ooi-i^f-t0^ff'«-<oof^oc>»-trHOC>CDr-oy c> COO, MO, hOhhOO>
»-H»-4f-lf\JfH»-irSJ#-<f-<

c\j c\jf\ifsjf^rsic\jc\jc\jrsj
I I I I • I I I I I

tc\ »oo^f^fvjrgcooo
O hOC CWNHOH
I I I I I I I I I •

c c c

o

a
a

O
z
</)

UJ

u.

o
a
*-t •

I z
luO

K
m

00
o
I

UJ

40

B-169



irno«o«©f^O'or-oir.ir.c*'»-H€oeogfC*'ir.c>>ir.r-eoo*o*orgoir* »©r*o"»eoir.ir.*ri4-i^r-r»ir.r-c*<.*c**r-tf\tf>r-rg»

to :» o> 00*irgcfi-trgfH|Tigfrfc rgr"tO*.»'©0**©©*gu^C*rjtr.C*Jtf-Cf, g*
fg<\.cgr^rgr*cgog.~<^ootrcaao-cao-ooo*(raoa?ccr-<c
cgr\jrgrMr\jrvjr\j(sjrgrgrsjrgf-4rgr-tf-Ht-ir\jff~ii-if-Ht-H«-i^ffH»-i*-if-i

r-«*>r-ir\h-r'-©r-«©<ftr.(r.ir.rg.*m<-«gieDf-ior*

*M«NJ(Mf\l«Nif\JC\JfM<\Jf\JfNjr*JI>Jf\Jf\ICsJf\Jf\J<NJf\Jf\Jf\l

M
rg

cirgorg»-icreo#-"ieoc"im-*rgirttr.c*g|, cO'tfco*©iri-4retr**©rgr- crtflorgr-ooOf-<rgcooDOco<Of-irgcooocor*ir>"

o-tf»-irg#-if-ieo»-trgr~>rgr~irgtf\gfirtgo<togocooHHfHHfHH HHM(HHHHrtHH(MfyN(*t(f|
*©o-i-*rgiriirtir.mrgc*^e*ioorg©r»o«oirl *-ir-gr*-icorgo<oo

-tfu^ir.^gor-r-ec<ro'0-cc.-<.-<r.c-<^r-<.s<ifu-. g^%rr-r-<r
gf<fgJ, ^gtctJt4, *^^Lp.ip.ir.iritr.ir<ir>ir1 irti^ip.iriir.tc.u*\tf\»r<
I I I I I I I I I I I I I I I • I I I I I I I I I I I I

tcr^ cDN^o^^^aieoflointn ^•-(^•srgrg^Hrgflorgc^rg.* <t ~«
OOOrH«-iOOf^OOOt-tOOOOOOOOCfNiO*NJOOOO

' I I I I » I I I • • I I I I I I I I I I

a
»-
10

D
Z
o

I I I I I I I I

«-<.» O H4CIT

o©*-»»-'rgrgr"*r**-*'^tf>ir.g;tw3r~r-cD«DO<©r-<o"i

i I I I I I I I I I I I I I I I I I I I I I

mcc>'coo*oa-rgorgO'ir.<r©«-'rgrgr-r-©.*r-
Of»©CC«-'0»-«*-'*-'Oi-t«-< t-if-i f-ifM©o»-<CC
I I I I I I I •• I • I I I I I I I I I I •*C*i-iWC»Cl^ 1-i»^.*C*>->CMC<«\JI\J«^

rg

r- it.

eg rg

CO

<
CO

<

O

or

o
a:

I z
UjO

o
0C
O
<M
I

UJ

»

<

a
Z

O
a:

O

go
en

cgr- cDao^a^eocoo^c^r-f^f-irvio <^rgc\ig3w2rgma><f-#^«oir.coco-*r-iocoeD*o»co-*r-gow3«-<.*>cr-«-'0*r-cor-t

gtooorgcof^p^ioifvrgowoeorsi <t»ri^(^<oi^o^r-#-i©i"-i0*O'.*coo»r-i»-ig*rM*j»ocoir»«©rgr~i^r^r\ir>»-icg
9>eD9>ffiO>r-a)r-nr-eoaonr-ao rgrgrgrg«Mcgrgrgt-tf-*rgrgcgt-tf-»fH#-iiMrgrgrgrgrgrgrgrgrgcgegrgrgrgrgrgrg
»Hf-4 f-4t~t«-4«-4>-if-i«~i>~<»-4rH*Hi-t«-H M(MMfglMrgMrjMrurgr\jrsjrsj(\jfvjrtjNro(\jfvjriji\(vjoj(Mrjrv(\jrg(vi<\f\ji\iN

om ^^nct^^m^^ff'HOtf gt^,GgDf\jrg»©ir.O'*r~or^oO'*4r.coocrgrgir»«-Hrgrgr-.*rg#-<r-e<*--"©»r.

rgiMa<*irg<o<^^r-^ir1 wo*rir~r*rgcor-tr.tr\rgg*oocoo"io«»0'»-HO*rgi^ir..»•*r- r~r-tf\o*o©rgrgtr.r-rg©ir.

V
K
K

O
z
o

iMf-i rgrgn"\cigt^ir.ir( »©*Dr-r-flO
itit iriiriirtiriiriir<u"\if>inip<ip<irtir<
I I I I I I I I I I I I I I I

Oi-ioooooorg©rgr"ior"icM
• t I I I I I I I I I I I • I

go

rg

o
z
tn
Li

a
u.

o
-)
CO •
CK
I Z
LUC
ecuj

LT

O
CD

rg
I

B-170



•c e

frff-(^^>ircDfNjtf\«o^^i^r^f^«-««M«-<r^cyr\-4-*©r~if\i^f~ec oivjc*fvjfloO'fM*oir>oo*cO'*>r~ir\o*f~'»ri«\i*i\jr*-

(Q » a>

s = = r-i»-i «MtHfMi-ti-HtHrH»HOOOOO»OOOCOO»O^COO^O
ir4(yHO«iiMN(Njwi«iiHCff>0'aoi Oi a^tf>mfi

m cor- n©f-'«0'*r-<eof^c\io>C'f»'>»rveDO'fricor^*©-4'<«>irif-nc\j

00e0O»-<fVJ-*OOOt-HOf-«f\l<^f^<n<fierit^*>r~C*'C*

a.

z
c

3- PI
CO

CO

<
to

a
a

c
z

o

I z

o
u
«n
t-t

I

lu
c
cv

<

o
z

o
o

en

CO

,or- H i^i ,j 4 c c (^JH^JH^l^rtr,'CDtf\eo4<o^l^^l^(^<^J(^tf^«coCH^^(^^<50»H4HC^ilr^^^'Oto^^oD«o

<\l<\* CM f\l <\J C4 Cg f\J ^ (t^*y>fri<ri(ri(r>tri(^(ri(^cnfn<n«nfniT*fn(nmcncn

cneo >e <* <> o o* o <oc^fNj^(>roOOOOO<>oeo^oDaDmr^^^^^co^^i\jcofsir^»oooo»-«roO'4'<>^eo
fsjH r~ iri <? 4* ao oo HCl•-llft^J»ocl^-*(^'CO©MO^'•*H^f>cc(D*4w^c^lf>^•^/NOD»H4(^J(^(^^eo«OfiO>o^

^ir ir\ »o *c r^ r- cd
li*Mf\ l/\ tTi ifv iT> iT^ iTi

I t I I I I I I

wo o o «n © <n o
I I I I I I I I

f-nfsj C * C «n C «*

n



T3 ;» CJ

.f|]

to

<
to

LU
I—
<

Q
Z
o
o

— T3 » OJ

*^ ;

C
o o

CM
CI

r~co©o.3-o.j*j>cm»-<»-<'C'0'OCDoc.*»r>«ci-<r-f^ ^co.Cfr-tcMt-<»-<r~f-»iricn»-tcor'-c*co.*c>iriCMr^r~»cir\iriC>iri

intttf\OH40t IX«H49'l^<OOm«0(n9t C>0'Nh'
tr. -4 « 4- 4 cArno^-cridcflCcicicncMCiCMCMCMCMiMCM
cm cm cmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmim

M> ff H3 h t^ f (T O * ? C ^ C dO 4 ff^ * (J ^ ^ ff ^
ir> -» u-> < it• <t if •» if. it >r\ *\ <c >f *> if" •o if < if i en it » if wf * r.

CMCMCMCMCMCMCMCMCMCMCvlCMCMfMCMCMCMCMCMCMCMCMCMCMCMCMIM

NHhhc^NmHOdKMrooOffiCNHOir^O" CMcocMic\^, if»tf\Oifit-icAirtcDOcc\eDCMcn^.cfOO©«-i«-trfc-»-i

CM
C0CiCMr1-«©*-*C0irif-iC0criO'fiCMfw irifHOdC0lr»O.cf
CMOC»mc*i*cci**-**»n*if<*ir«ifiiriirtiriiriin<rt

I I I t I I i I I I I I I I I I I I I I I I

oooocndooooooooooooooooo
t l l l I l • I • I t l I l l l l l l l l l I<*io-.*oc>©ooooc«ocnc*©c«cc«cciocM

C^CClcn-a-c^-CfC^c^cciccicicnCMCiCMCiCMCCiCMC'iCcicn.^Ci^-Ciifi

cndcic^cicvcicncicicncicici.*.****'*'*.**'*.^'*'*
t I l I < I I I I l I l I I I I I I I l I I l I I I

ooooro-*oOf-<<vjcC'*^)oo«H€sjrof-if-"00*-'»-«"~| »-<ooooooooooococooooococcccoc
I I I I I I I I I I I I I I I I I I I I I I I I I I II"M"»*0*C4C4C4»«C«»P14»(»C4C<»

cd r- 00
cm

CO
CM

oz
</)

tu
a
U-

o
>-

0> •
ot-
I z
ujo
c u
CM

If)

»

I

UJ
o
CM
•s.

*

en

• ••••• • • • * •••••
coo- ec oc m c Cr t* «c « < j to * if <

cmcm cmcmcmcmcmcmcmcmcmcmcmcmcmcm

in **,© «-irn«Mcor^ONcotrt<a>or^^-4v ir>

<vi .»e-..j.j„<\jc«iif.<fj.O0D0v -3-«c-cc
CM CMCM CMCMCMCMCMCMCMCMCMCMCMCMCMCM

o*Hf-iftj<>gmrri4<^ir>tft<c<or-r'-ao
if if. f rf^ r. ir ^ tf> ^ f ^ irir ir- if. if'

I I I I I I I I I I I I I I I I

ooooooooomocnoomo
I • I I I I I I I t • I I I I I

o
o
CM

«^f-«CDt-<iM^CMCoiri»-i*)ir»f*-ffc <«>»"*»-«cD-cr'Cr*-<'GCD<0rvjiNjco»c.av fr!ir\

*r*fC*Mrirf, 4h*^ffCMr
. CHe(\H(rCMiradiCff*C

^f'^if^^^riftf>*iKMrif>c**'C'Cif>0'0'C^'Oif. if'ifrififtf1

cvjcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcm

»-<fnco»Hflocofnr*-f-**cDfn-^rgrNjfACDCD#HMriifAeofn«-icnr^f^i-ifnifv'C'*

«ncDif»^fnifi^OD»offc 'a/ififMcn»-iONCDi-iocnoNOco»-<o«oc\jf^»rcoifi«-*
CMCMCMCMCMCMCMCMCMCMCMCMCMCMCMf-if-iiMCMCMr-iCMi-iCMCMCMCMCMCMCMCMCci

44OO4t0rNh'VIDC>0x OOiH«HN(Mm(n44CMr<0i0
err. r, (Mrrp'(r r^rj'j44Jj4J-j-j-JJ-J-J
I I I I I I I I I I I I I I I I I I I I I I I I I Ioooooo«-, -aro©<MiMOO©©»-, «^o©c**-»«M«-««-'«-, oc*"-'»-, «-'«-<

©©©OOOOOOCOOOOOOOOOCOCOOOOOfif-. «-. f}C
• I • • I I I I I I I I I I I I I • I

Of-«CMCMCfid*.»iriiri'Ci©r-rw
C» fl fl CI ffl Cl ""

I • • I I I

o o o o o o
c. c o c

1 I I I I

C O C C c

<



o
S
NO

oo

— *o :> a) £^.o>»,o«oir.<c-*f-t-r'-r^-»iM'»>»tr>«r,t-ir>'C,-'«or\j<-io>«o^<e«0'-'mO'» »»»^oD«ococDOD«Dc)Oja:oD<D«D«cjo:«DoD<t)ai«Dr-ecf^oDh-t-«f^«r-i^r-r-i^ ffClfl(MNf<l\)IHNiHOOHOH

— 2 <D

IV
cm

0>«««0»v«C«n««lMrNC«r<Nrtr<OOIM«lfv(flCO'<MOmHO.C«

1-4 *^<B4*HtHtHffH|Hf-4<M«^t-4fHtHf-4t-H«H«Ht-4fM|\J (^rg f-|«>jr«JCr|f\l^f\JC>JCSJI>Jf\J
irir\<Cf-ioor-«r~o«<ri4r4tH
c*1 *^ r^ -# .* i/i .* it .* ir .o sC tfi £> \t>

• • i i i i i i i i i i i i i
00 O IT ri H o ^ C tt' c tf. -o h ^ o
f->i*ii\icjcgicio«\JCOfMlsjfrifvf\j
• I I I I I I I I I I I I I I
rg<NJ<NJC«CO-<MON lNJ<\jC> C«-<0«M

0*

o
o

to

<
to

<
X

o
-J
>0

UJ

«> *
<\ji-
I z

c
Q
0C

I

U-

t/5

<

O
Z
r>

O
O

4) —

o
o
CM

<0O hOOHD<\NiOHHB<{>nNr'l4t4)MNI>l

IX<Njl\JtNjl^rgf\J^r\ll>JfNJ(NJiNjlNJtNj(\JfNJI>JINi(\lfNJlNlcNj

O ©o

1—

1



o
c

©o
•c

>c~ ©»-iocMr*eMOO •Mf^a^ffc t-'«oc'«©*-«f^^r-

c*« »*.»ir.irv«M«,© c
• • •• •«••••••••««« «

^ * org <f-»f*-cofM»-iir.coc\*-ir~^-«© cm

D D D
a -a ir

. < >c h ts r- c c (D(mon«dhcmcdco<cm <
a d

en o h n r~'4-*or--eocDfn(i*v<c©or-f\) •-<

cm
o© oooo-cot-tor- ITkO©«0C0r-ICMCMCnCMir.CM

CM CM
CMinoN co-^ir>©r>CMirvr>#~©
CMt-«fn*r-^r^r~cor~^cco>

I I I I I I I I I I I I I I I
IT-ir©CM^iGCMcn<©r-<c<>cr*«-<co*©

I I I I I I I I I I I I I I I
fv rx c c c- o- r- c a c r •- «- #~ .-

CO

<
to

<



</>

<
CO

LU
r—
<

o
z

o



o
o
c

o
o
in

<rrg r^(M<:r«jcrrgco^H^r-iiriflDr^^)oa<-«ri



LO

<
to

<

z

o
O



o
in
PI

om
en

ntn uj#-ttr\«-<eMCMC>w3*-'u-icoeMr-oocn.cff-i(r>f~ioo.cf ,»o»-*orMcocMON oenccenr-oin«©cr-ir\<©'0 CM .* f- IT* CM

:^-.S

cm*-" tof*tfi^NH^tr(o^NmHHOO<o^n(*iHM
CMCM •-< r-i •-••-»•-» r* C OC'Cf-*»-«»-<f-'«-Hf-'CO»-«»-'*-if-«

fM<NJ<Nif>J(\J(\JC\Jf\J{Njf\Jf\JOJf\jrNj<Njrg(\jfSJf\JfNJ CM CM CM C\J #"H

r^r- ,*o,'ir>ococOf-»^c>M*AeMeocoo^r-ootf>c>CM*j- u">oeoor~»-tf~oo<'©»-iwjCMOx .a
v fno-4rr"ien

wtir*eoON »-*eM<rirvr-r,-cor^^cnur\»©^vocor'-cneciu"\u>
i-h#-i ^-ttMCMCMCMCMCMCMCMeMeMeMCMPgeMeMCMCMCMCMCMeM eMCMCMeMeMenencncMCMCMeMCMCMeneneMCMCMCM

en t-t co o eo

o <o c o o
<*1 CM CA CI CO

o

c

z
o

wop- c^cococ>c>oot-'f-tfMCMcncn.cf«j-unir.»oocr~r'-co

I I I I I I I I I I I • I I I I I • I I I I I I

cc ^ sj in ir> j-> it* it* iTi tr> ir> if > ir> \r> if if> ir> in ir> ir>

I I I I I I I I I I I I I I I I I I I I

*d r- r- co co

I • I I I

ocooooooocoooocooooooooo
I I • I I t I • I I I I I I I I I I I • I I I t

•-(CM f*f\l#MC>J»-*«r\«-<f^»-<inC 4HiniH(«ia^C (VHP
oooooooooooooooooooo
I I I I I I I I I I I I I I I I I I I ICeMCmCClCC^CCiocnOI^O-^CcnCCl

o o o c o
I I I I •O cm c •-• ec

<

or
a

CM CI
rg

to

<
CO

o

o

o
<
<o •

I z
UJO
coo

o
o
t>
CM
I

UJ
CM
CM

o
<

I

I1J

a

10
c

ac

<

z

o
o

4)n
o
en

•mO yocnwoenuncnom^^-arCMCMwoco^CM^tooomm mo, ii\cgirHiHfgopn\oc>Ni^ir>(r*rijc>oc> o<oo «-i

omcoOOoDtAorj-crocoomO^^o^^^r-fM^ •MOO^>*o-*'CfC)»-tr-c>>oooo<Meocr^coir\u^»r>o«or- m
^ ^ ^ >j ^ c^ r- rr en m ca m cm c^ (\j c^ rv cvj cv cn cv rj <v in occocococDceeccor-r-r-rfc ^ec»w cor-r~r~r-r'r-rk-lw cm

CMeMCMCMeMCMCMeMCMfMeMeMCMCMeMCMCMCMCMeMeMeMCMfM CMeMCMCMCMeMeMCMeMfMCMCMfMCMfv rMC\,eMCMf\ICMeMCMCMCM m

eoO, (n«cn4i^cAC(^rv 444«N04<040s O<n<ri ff>flr-OhHHO<vjC, Ofycom(nhc>»ooryiOcON«ftj

M e>cMentntf^t>o^«DCMO<trMur\f-iu'icncoinor*e>r-eMco
f-toj CMeMCMCMCMCMcncnincnr\cnentnc*icc»^fnencn<t<n

Of-fOir»«*r^r-i-tocncMmfsj^orvjocnr>g3irtir\rg-Cf'Cf
rH t-l i-i t-l r-i »~i CM CMCMCMCMCMCM^-ieM CMCMCMCMCMCMCMCMCM

•—

i

a.

r-f-aocoo-o^ooo~i~ic\jc\icrien.*.av mm>cor-r~co
4t4^gt4'4t4t'<tirtcnina>irtiriirtir(irt«rtKr<trimirtirirtirt
i i ) I I I I I I I I I I I I I I I I i i i < i

'0*f*h'<ocoo*o1'OOHr4NNff(^44if>tr»0'Or-r-tt
gtrf^-a>jf^^^u"\mminmmu*\m»nm*ninu*vininmm
l i I l < I l l i I l t I l l l l i l l i i l i '

I
oooooooooooooooooooooooo
I I I I I I I I I I I I < I I I I I I I I I •

cm© rj fH fi c ^- r^ c (^ it i^ a r c r. a P' a r e f a r
oooooocoooooooo ooooooooo

1 • I I I I I I I I I I I I I I I I I I I I • I I

JJriW«cnCCn C'PJi-t4CC4CPiCCO, ^0, 4CCCwCC^

<
13

a
a:

CM
o
CO

c
UJ

O
CO

o
<
CD •
cm»-
I z
UlOoo
CM

in

o
o
*\

I

UJ

o
<

t-»

I

u
CM
CM

B-17S



«- * -
"—

p^m «Ot-»^m«-<fnflo«ooK '0^»oo«orNiir*r^r^if>f\]0«oC'f^Cijif»oDflDt-i^f-*(>eD-^if\f\j»-'C»-»O^Os Ofn^cOf^ou>tf^

cmcu r\jr\jrgcy(\jcgcgr\jCijCijf\jfNjrijrNjrgrijf^rijr\jr\jfsjc\jcofxjr*jpyr\jPijrycgrvjCNif\jc^

-tj-^)r-o-3'-jj<^^r^>cr^c^Ha;r-r-if\u^xaDf-«c>£tcDif>fvi £>o^f-Hr-a-(Dr^vo^'<oai-'rH<taa-^rvjoocr-a-i«c
pyrijcgr\jcNjr\jrgrgr\jrNjc\if\jnr^cgr\jcococgcgrsicnnfnrniri<c,c^c\ip^cofvjrjc\ir\jf\jr^

*- ^ 4 4 ^ ^ 4 i^ ^ i^ in <ri in t^ in tf. ifv if\ in <r in iri u^ tf> tr in a: tfi ir ij^ ir,^ it lii j"i ifi tfi if' if if tf' it if i ifi in in ^ ir\ tf. rf\ if i in
*J I I I • I I I I • I I I I • I I I I I I I I I I I I I I « I I I • I I I I I I I I • I I I I I I I I I

a. ooooooooooooocoooooooooooocooooooooooocooocoooooooo
>- I I t I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I t I I I I I I 1

*/) r^eoo^Ct^f\jt^rv^»riior-oDO-CrHCNjt-ii*>-»tf>^)f*-eDact-i^Hi^inccoic»-*c\.rvj«<-j- (^^3r*ODOiCr-i<vjrvji^i^ior^

z
o

<

a.

INJ

CO

<
CO

<



to

<
to

<

o
Z

O
O



ir>

<

UJ
(-

<

Q
Z
ID

o
o

J= m » a>

« ~ s £

rncr cor\i<rr\ic*f-<rg<oocor><oirim nh4 <Cirt<eco<ork OOfn«-fC>jir\^r>r^flDCoa>eDOiftir\<Of\j o> hhci^

<n<r ("ipii^^tftffipiffrjNM^in eft m m
r\.-r\ir\jr\icyr\jrgr\jcsjf\jf\jf\jcgf\jf\jcg f\j f\i c\j

fyOf-«if\ii>»n'»r\iP>i-icgr-r-*«fnr'>Oif\ri r^'»in to to in .* rg
coeor-r~r~r-f-r-r~r-r~f^r-t-r-r^r^i~r--r-r^r~r~f~ 4>«««o
«NJfMI\JfMC\J«\JI\J<NJC\JfMfNJ«MfMCMrgCg»>JfJI\JfNJCsJ«\jrglNJ CNJ <\l fvj f\J f>J

a^(Nja;,cff«-'0-aD-<jo<x^-.^tif\r^ co o> *2 ooo*fw ooo*3ir\«Nj-$fno*-<«©cor-r-r^r^»r\ooo*fn r< ^ o> r* >o

tXDiOfMi-iOOOfnOr^rxr^i-iKltr.
cftfncncoenmmrsjfnfOfo^'af'c^cftci

m «m <m
rn rn en

»-

o

<
c
(X
EC

»©*© <f)^<©r,~r'~r-rfc r~r-r^r^r-r-r~f-aoeDOD

I I I I I I I I I • I I I I I I I I I I

f-t^f-<fNjrg*\iC\j<sjf\jOjfM«vjr»jiHegru«M*Njrg«Nj<\)rorgrg

I I I I I I I I • I I I I I I I I I I I I I I I

«> ir oo o* w-i

r~> t-i .— .-. CO

sc r- r- a: ao

-t v» 4 J <f

I I I I I

ooccocoooooooooooooo
I I I I I I • I I I I I I I I I I I I Iecoo <-t<\j«-<<\jfn^-tr*©r~coC'Gf-<cof-tfNjfn

oooooooocooocoooooocooco
I I I I I I I I I I I I I I I I • I • I I I • I

r-

o o o o o
• •IIIMVCflC

_l



I*

j
.2: s «>

^ •=>* —

IT *T. >£> o r- ^ cc cc o- a C C> fH >— f\j

^-t4^4-*4-»44inirirM(Mn
I I I I I I I I I I I • I I

O OOCsJOOOOOOOfNJOOO
I I I I I I I I I • I I I I I^cr^c-co-coocr-coco

—
cc
t-

en
c*

to
—I
—I
LU

I—
<
to

•0



o
-J

•n > a>

eoa>r^*oi^<rc^oDor^jrrtf\joo«^*o«Da^*oo^oooo^^Oflo*of^<r»«^of\jh-ro corjm^HfsjorviOh-t-trgr^i*-

<M'i(riO,'H(si^4f*'4Nrh h'4^fw iAO*f*-h-^cofrOoofsior*Noov o*o^ir»fHO

ooHHM(Njf^^<4>ri^^>4)hKc}oo(rot ccf-«fH(Nj(SjM(^44irin<i«or-h-a)
I I I I t I ) I I I 1 I I I I l I (» I l I I I I I I l I I l l I I I I i

OC\JCO©OCO©Cno©CfMO©C©©O©OCCOOCOOC«\i0>JOfVI«Nlf\J«\J
I I t I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

*fr ^ 4 if. it a iTi if ir if tf ir »r

I I I I I I I I I I I I I
*-«f\j^, mr-tir\i«"ii*,i*0(rvr-tr'»i-tOOC©f^CC©CCCO©
I I I I I I I I I I I I I

z
o

c/>

<
to

.—



Cn

to > V o»'inr~«o***if\f-f-i^<nB»o*o«or-^^«m«of"Ci^fH cr.fr.ic
encnencncnenenenenenenenencnenencnenenenenenenenenenenenenen en en en en en en

*enr~.oj<coesjf-i»H
• ••••••••
r^ oo ac a: oj m rsi o 0-

enenenenencnenencn

: -= S «>

^ °^ —

D ODD
f\*jT<ocMr"-e\j<©co*3f>«e>©*oen©r-*j»-<©0>fnru<©cocor-Oif>'* ineo tf»Mff> 0>-ir~00*3<\jenen

rfc ^<M*-4ff.*^«n«Njo»c^Hir\o04 «w^Or-tOrHcg^fr.r^o^.«otfc

CMvHfHf-4(<UCncnen«nenr<je\J«HfH Nh(VM(VpJCJh rH fH CM (NJ

r»- o en « o r-
cm cm cm ** fM

«-» r.C^C*tf*C0^
en cneneMen»-»r*enenen

lllltlillllllllliilllllllllllirilllllllllllllllllll
r*CM CO r-t r~ O -* f^> rvjrHr-.r.r. tf\ ._. O r- r-< a r- rr, (C H H IT* ^^(N^tt^^Hftj u" <J *0 rr r\j ri r- r* *J rr CM r" rr. CO rv m OOOOOCMOOOOOCCOOOfnoeMOOOCMOCOOeMOOCOOOCOOOOOOOOCCOCOOOOen
I • I • I I • I I I I • I I I •• I I I I I • I I I I • I I I I I I I I I I I • I I I I I I I I I I •

tf^^r^«oce*CMtMeMfn^irt^r^r*c»^cv*-«fMeM^ir*rw f^C'»~«M^CMen*r\^r~«cox Cr*eMt~esien<*or~e>cc

u
a
K
10

c
CO
en

CO

<
to

<

o
c

•-* eg •
CMt-
I z
UjC

<

a
z

o
ex

O

— 13 3. ojw -C ^j —* .3 "- .^

•»

^Otort4)Nr;iONa}CAOocA^4CA4i*iHOoa>HOO^coif\tD(MtfMfia)09, o^Ok iAtoirffi oc*j^tfNr*r^^

CMCMfM*^CMt-«eooeneo.*rocMCM*ga»M<oenoco«ocoecox ^r*o>inirir^f>^ic\.arenf\i^#Htt-\c> o eo cm r-i p-< cm r-
cnn«ncr\<n*in«/\«><<n*«***«ifi<*h-irir*«*«*if\<oor>-r-<ciroo«5<c>c<or-h-«5 * in «fNin «f\ «r\

cnenencnencnenenenencnenenenencnenenenenenenenenenenenencnenenenencnencnenencnencnenen en en en en cn en en

» » D *<004r><(Oh'OeONHOOO.OOtf>COHm44^^440^9'iCNCrHC4in40lf\C'COOk 4 4NO^flh c^

M
CM

-<* *r> tf-i(Nj(M<r ir. o*- < m tt r f it «jr.^^(p^«a CO c a c\j *> eo «r> (vjHC0.^4*f^C'*r.ja) O o <o <c F~ ir> o
en .*/ en en en en en

cnenenenmenenencnenencncnenencnencnenenenenenenenencncnenencnenenencncnenencnenencnenenenenenen.*.*.*
I 1 I • I I I I • I 1 1 I I I I I 1 I I 1 1 I I I I I I I I I I 1 I 1 1 I I I i 1 I I 1 1 I 1 I

r^c-, f'ico(Njr^rMrNj(^r^r,rnr4^r^'r^r-iu^r\jrvj^r-.r--r-ir^^i~.^r*"^r(Nj^r4-l(,vjrs)rA^rvjinr^ir, m«-tt-i(\jr*rvj^ir\r\.OOOCNJCOOOOOOOOOCOOOOOCOOOOOOOOOOOOOOOOOOOCOOOOOOOCOC
I > I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I IlN^lfHN4ll^*frecyk CH^)rHe^Je^4^rc^C'Or-^JiM^l^4^^*r-cCrCrs^VrH^e^4^^^1C^CDC^C#H^JrHCge'l

or

t-

CO 00
en

a
a

<
t-

o
o
CM •

I Z
UJC

B-184



to

<
CO

LU
>
LU

at
LU
r—
<

Q
Z

o
o

fc- *> —
— T3 > 0>

«*=*

•O >• B

s °^ —

10

o

I I • I I I I I I I • I • I I I ••• I I I I • I I I I I I I I I I • I I I I I I I I I I I I I I I I

OOOCMCnoitOOO<VIOOOOOOOOC>0000000000000000<MCMfriryrgCNJCMOO(^0000<^
• <• I I I • I I • I I I I I I I I I • I I • I I •• I I I I t t • I I I I I I I I I I I I I I I • If^Hi^r4*'C(ri>cc(M»H(\4*hcc^Cr'W^(f^acw^^oMcecHrjrjf^4ir. ohcfccr^r^r. pr-

o
•
to
00
m

<



en

*

m«o ^eor-<Njf-<f\»«cif\f-»fnir>0'eD</tror~ifNfocAr~r~c>r'-»-*o«Diroo«Ofn •*r~»-»r~r,Yf^f-<cgfo*of\jo*o*rNjr-

*J ;

r-«r~«ir>«<«<MOfvj«N<M««r^fB<o«BCAirr~m«ooeor-«r4}«<rir\in
mm mmmmmmmmmmmr«jr^Kjr^fNjrsjf\jrtjrv<>jfsjfNjcgf\ir>ifvjrNjr*jfNjcsjrsj

C4«MHK«|l\CO«NO«hHO«COI-«CC«C41NOCOINN
^ °~ — M aoo •<3o*eocor\imr>.o<\if\jr»0><\jjairNf-irce«ocA*««r-a«oecc-eDoc ooor~oo*i-«eof>**e0r*r-e>org*>

ih«m r>i<Mfr\in<«irin<o<cr-r-«D<oo>oo>-if-ii<gpgmfn^4'inir><o<er-r~a> rHf>jrMmm**irv»n«wBr-r-eo«ca
I I I I I I I I I I I I I I I I I I I I I I t I I I I I I I I I I I I I I I I I I I I I I I I I I I

^mm^^ir\rA'g>r>j<Njirc>*3fNjirt<04r*irtmrn»4rn4*iftirtirteocorNjor~oeo csj*-tr-u-*r"-tr»f-*t<fOino*'*'eAr»GO
oo ooooooocomooccooiNJCOOcoooofycvjoenfsj^cy iH(\jHHfiftjr\j(\jMnc^crtHH
I I I I I I I I I I I I I I I I I I I I * I I I I I I I I I I i I I I I I I I I I I I I I I I i I Imo mafnomCmCgtCmc^CCmomCJJ-OfnCJrOmomCfNjCfvj »fMHCHM«CfiCfiC»M'

VJ



ro :> 0>

s s =

CO
I

—I
LU

r-
<
CO

LU

<

Q
Z
D
o
o

en

*
CI

oh f~r*co *tH<OHaONfrffiM'i a4irhi^)Nir^cDC<oa)^O0DacrjcDO-ii^-H^hri4O^f\j^irirvj
0>«M <0 CM 42 O <OIIIVOr<«OCN« «HOOm«M^BCWl(iOMfi»H(tNh^M-<MIBIH)«alHCI»OH»«H r-if-if\j<\l<\Jf-i<-itn<Mtnm IM«lT«n4<n44il1««44inin4«l<iinriHOnOO0<OBOMMO
fsifi CO f*1 CO flC(l'Mn(«H»lffl*lpl(ftln COCOfrtcrirocOCOCOC^fOCOCOC^fOCOCOCOCOCOf^fOCOCOCOcocOCNjrOCvlfOCOCOro

>£> O" -4 O «-< C Cc r-< r- CO C <h&. ff. *(DiH«j«tfvP, NtfiCP>«'flrt»H^(^^hlvj9D*CC, f^^CCLw»•



4

».5 :

o»-» rjcr^fM«n©*t©cg«nir»o>C'«o»n»-<o<*o»-ti-Htr»r~r-ci <ir\r-«no^f-too«*c>r-»rw»rt*r>ommr-©r-r~*Nj«f\

woe- <^**«o^^^*^*'C^K)^^tf^^tA^ u-tr r-r-r*r-r-r-r-r-c-«£h-r"-r-r~f-r-r-»o^w5«©wDr-*©
pyrg fof\irjf\jc\i<Nj<Njcgrgf*j«>jf\ic\ic»j<\j<MfMCuf\jf\tf\j«\jf\icu cocjfvjfvjfsjfvjrvjCMcgrjcgfsjcoiNjevfMfvjfvjfvjfvjivcycvfM

a>ODr~oesjr-«o>irar->c*oOt-i4eoomeoooK>rvi»ir- ^trirr^o-co, oO'©f-<o*«intfNor^r*(^Of^«noor-
ir»r^»0'Or^ceooop»jr^of^o^t-<^fNjro^(Nj<\j^fMCO

MthMaC^OOMriNNfinOOAin'JilM'C
i I I I I i I I I I I i I I I I I I i I I I i i I I

.* i*\ •« n .* r- ^<o<ooirtt^4<r\<riir>r''-<or»-o>fl0<cora~aoh-
OO #-«OOOOOOOOOOOOOOOOCNJ<SiOP*>fMCJCJ
I I I I I • I I I I I I I • I I I I I I I I I I I I

C*Ofnc*0*»0*>0»"iOino>*'»0*©««C*©iMO'«M

I I • I • I I I I I I • • I I I I • I I • I • I0{ovjNtfc 44«o*-'Ctf>^4aoctJ^mojNMr«oiA(UHHHtUOfH^PHrvOHHNHHOOOOGCO
I • I I • I I I I I I • I I I I I I I I • I • I

a
•-
1/1

c
•c
r-
(NJ

O
IT'

to

<
CO

a:



to

<
to

ex

I-
<

Q
Z

o
o



CO

LU

<
CO

OH
LU
I—
<

Q
Z

o
o

TO > 4>

"'Si

•*

fsif- ^fno^fM-a-r-m^ry^Ofsjcoo^Of-*-* o<^i-*«-<o^»o^cr^<^ir*'0«CfOt-ifNj<M.4-*-*ir»<«>ooa«oot-^r*jeDO»*«

^irioir»fNj^»-<e^h-t^o*Nj»-<cDr^»-<^)Oi,*tM cur-»oc, 0'C'CDh-eor-*)ir\ir»f\jf\j^o*fsiir*i*if-«c>o, o-4*ccA&'r-*cO©OO©OOO0*OOOOOO*-«OiHOf« t-«r-tr-IOOO©OC>OOOOO©0>O^<7>C0C>C0C0CDC0r~t-r-*0r-
mm ir^mciftinNn^ntn^nnnpifttt mmmmmmmmmmmmmmcnf\»f\jfsifsjf'gf\j<\i<\if\jrgf\jt\ii\ifvr\j

oot«">^r-r->4oo<ofr>r-4-oooO, ^oo-'aor--4 <ou^r^r~o-r*jc\,.-.»r*<-f\jrsjir>r-^o.4r-t«~itriOC-coi£r--<oco-40

iGf*- O^V^^^<(^0'O(Dff>44N^(n<(v HWff4ff4(f*<iT'CNep(0HH4*iH©oryhl4Wffl ^O*<Ch

OfH«-ic»j«Mi'»«n*4'i^i^*o«©r*r-«o«oO*o»oo«^f-<iNjrg(rtiri^^»r^'0»or^r^eocoO'0*oo«-H»-<<Ni(,gf^eo^-rf\^*o

I I I • I I I I • I I I I I I I • I • I I 1 • I • I I I I I I • I I • I I I I I I I I • I I l I I I I

©oooooooooooooooooooooooooooooooooooooooooocoooomom
I I I I I I I I I I I I I I I I I I I I t I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I©mom©m©mcm©momcmom©m©m©me'm©momcr''tf-©m©mc«ri©«\j©m©'4-cim©omcm

t-

o

<



<S)

<
to

I

LU

>
LU

<

Q
Z
3
o
ex.

O



to

<
to

I

LU
>

<

z

o
o

-i ti > ai
ro *^ 4) •-

0,1 .2 Jo «

5: — s «;

IM

o
o

iO rgirti-i^flor-©oor-o^H*©d*or*f-ioo«oo*oo*i-i<?'OinM^ooo«Mooo

© ^#-iir\otoe*^eo©>^irio«noO'irir-^cor-or-tr*r-r-rHi-(Oc\j«Ofsjo
• • «••••••••••••••••••«•••••••••••
•h g£or-o«orgrg»-irgc>>r-^gtooO'©gf*-'^ir.ir.a>ao©mu"\«ntcn«r,gfo©
0* co»io©»rg»-«o<>Oirigfrg»*e^f,trgrgo©gf«ncMCM»-i»-io*«rt«r( iMCMic«

#-«•-« »-l »1rH t-(#-HfH»-t*-«#-«^«f-lf-lf-ti-l»H#-«f*i-( l-« fH »H ^* tl »-l

• o>ooo©«Hi-"rHpgiMmmm«r****iri»\inifvir>in<c>c>c<o<o>ct-r-^-«>

( I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

pgrgegp-|tH,*^ge'>r"i«D^««**^rgO«0*-«f-*-lgt#-4i-lirtfHOin*'ir~eO»C*-l©'#OOC**IMMOOOOOOONOOOM^NOOOOOOOnMOON'MtVmMOOH
I I I I I I I I I I I I I I I < I I I I I I I I I I I I I I I I I I I

cc>oc*-tvr\jorsj~-ircMu"0«-«—0'C<\j.~ ojpc c h .-HCMCMn-ocrvj^ccr-

o
m
o
in

<
LU
a

a:
lu
>

or

o

CM

O
z
eg •

UIO
ceo
»—

eg
rg

iwNiNootrtcr- ir.ooo.j-
• ••••«••••••••
oo^ortmr-mtr-gor-ooooeooooococ.cocccc.ooo
rgi-HCMCMCMrorgrgCMCMrgCMrgCM

• •••••••«••••
»ir.-ori-H©floo>c>oop-r-f,~r-g3

r- ooo*o«-irgcngi>ici^g3r-r-co
4t -» ,* lT\ if. ^ lT. ^(TtfltniT n^
I 1 I I I I I I I I • I I IrviNO'tDepM^oOHir^ag)
o<Nj*-«rg©o»-*i^rg©ot-<ocsi
• I I I I I I I • I I I I I

oooo-ooco>o-«^«-trgce<j

o
•
in
f-i

rg

o
lu
<C
<>g

I

c
it.

c^

<c

c
<

I

lu
c

o
o
•o

<C<C * rg <*



CO

TO ~> <L>

o
lr\

o
IT

o* en <**. ir. o m en cc

oeo r- r- ** if\ o co

o
o
IT

o
o
•c

ooc>ox-r*-r-<?«-«if>o*-4cnr--r- ^.»^oo'<*ncnococ**r"-»-«enf-<r'-*-ico nich m ^h
r- co
» if\ c>c>ov-c>c>oo,>c>ooc>ooo

a) ^ r- to ^ h oo ir ^) it .} j u^ ^ ir> * ^i «£*> m «o «g o OO00©0«"*0©00000000© © © © © r* t-H

CMCMCMCMCMCMCMIMeNiCMCMeMCMeMCMCMCM CM CM CM CSJ CM CM

o
IN
CM
CM
IT

<c<m cm o ic o o r-

^cj. o o m cm f- co O cc
r» ir,

«\inovO«co^JC^4ryccc PM<-i(neocoN4e(MDo*4*o*a *> o o .* —< *>

oo^HOcorw oc>fHrsj^<d'<r)f\ji^r\iCM c*t cm cm cm co co

Ot->cvicn«ir><o«>r^r~co
tftm-rvaritnintft-ftcninifi
l I I I I • l l l I l
r-»aocMf-4«i>CMf-i*-iar<4-ao
CM© OOIONOOHHK
I I I I I I I I • I •

r- «ooo«-tcMfrt<ir»^><or*-f'~co

I I I I I I I I

HNNOHOMOHOOHHfU
I I t I I I I I I I I I I IOOOCCOCOCC\t-iCMOeM

no^r^r-cocoooorHt-icMCMcnc^^-ctintfv^^or^r^
CNiCNJCSiCMCNJCSJCMCVJC^C^C^COC^fA^COflC^CCll^C^Clf^cn
I I I I I I I I I I I I I I I • I •• I • I I I•-<iOi-i*««or-coco*t~*i-"»Hr-**«oif\f->r~o
CMCMCMCMCMCMCMCMCMCMCMCMCMCM«Hr-lt»4fl-«f-ICMf-tf-l©«-t
I I I I I I I •• I I • I I I I •• I I I I t ICffO>(\t>|ClOfMWM\JOIvjfrl"lC(flC CIO C\ C en ©

<



©o
o

o
o

-= id > a>
oaccro^o^t-coo
(\n-t (\j»-<»-<<\j»-*f\j(\jr\jrsj

f^-OU-viT'OCOO^

fsj O H (Ofl0(DCD00CDCOCOrK-rk-rk'h-C, (C00<DCOQ0COC^(DC'0D(D

fvo m •-< o •* co o ^ ^ m
r^oD r-cocof'-r^h-r-f'-f*-

ftoirinc och
f\J »-<0(^4'OiOCDOrjC*HiO(^OecCO«DC, C^i-iC*ifMf>
<nj r^rgcorsjrs)rgryrjc^o^<^m^-«\i(NifvjfvjrsjrNji-«f\j^HrsicNj

J~ KT IT kfi iTi J~i iT> lit iT> ifl iT1

I I I I I I I I I I I

rnfM H(\jrifMHHHfijfH
I I I I f I I I I I I

CO
o

I I I I I I I I I I I I

«\l C «-<CC »-i«-«(\j«\j»-if-<l\j

I I I I I I I I I I I I

C CCC»-«CCfMC<N;Of\j

•J >J -J «J >J -tf ? iT' iT. if. IT- *T if. if\ ifi iT tTi ^ iT. J^ if IT >T IT.

I- I I I I I I I I I • I I I I I I I I I I I I I I

*- CC, Ct-"Mf\J#-if-if-<CfHf\C»-<fVj»-'«M*MfV*-«»-i*-"Cf\t
G- I I I I I I I I I I I I I • I I I • I I I I I I

I- cn-c«^O^CMcr^.<\je^Cfv.Cfv04 *va«N:a'fsjCfVjCf\
l/) •-< *— ,-) ,_| ^ ,-4 ._< ,_

CO

<
to

>

D

a



o
o

o
o

o)(v 1j«0'}iPHi^h(r4(MO or-ir> c\j r\j o> n-. r- <m tni\if\ac(Dtrmifi

cg»-*r\j«-<«-ih-f\jO'*p-*©*o»£>cD
P1- 0^00O'O*Ov 1"Os CTv 0*O*0'"0*,

a* r\j r-- .* a* r- o r- <\j

>c o m mtnir o tfM^
(*> <*\ pi PI P"1 p*l PI P~i p~|

p-tOO<Njpj^pj»-<Cs »-*f-»-«p^co

ci i^ n r. <^ m (^ n re", m n r w

in
pj

pjco o-**omo*t/>p"ip-'©coo
D D

in cd o fp en >o pj ao en omooirr-ooo
t-ic\jf-4f\jf\j«©t-'.*»oeocoecf-
rp r\j co »-t »-< •*

ph »o r*- tf\ r- pi
p*i f\j rvj rsj cvj f'

pjr-*-<o-tfCP«dP-0'
rvMMC\jrvjfH»HHtH

* *
i/ifHioirr^(c^^ircDin(n^oo
• ••••••••••«••
Psl**fPr-iPJOv PJP1<JPvJ'I>CP»-<»r.
PjPdPjPJPoPoPjPJPJPIPjPJrPPj

r\jpgpip-i.j»riir.»G'G»OP-r-CD
ir»inir*iAiriiriir\ifi4nu'Ntf\iritA
I I t I I I I I I I I I I

111111111)111
(v^cvo- f\jrvjO »^f\c rwc po

«cr^i*-cooo»-'»-'fMPim«*'*iP.ir\»o»Of-r-cc

I I I I I I I I I I I I I I I I I I I I

r-rPr-pg«av »©oo»oir.^ifiir<.3v f-»pj%0'0-3> -tfP-HCHCHHCMrJCtVHfyMVMHHCH
I I I I I I I I I I I I I I I I I • I I

fv fP p^ •- P^ C P*J C Pj P- C fVO-cVO-cXC CV.C fX

<t *J 4inifitfiifitf\iC<0'Of*r-r-
(Mr\jc\jr\jr\irsj(\jrv>f\jr\jr\jc\jr\jr\j
I • I I I I I I I I I • I I

pjt-irPO'ocmr~CP-pjrpir\«opoMP1CCCNWHWhCI\OH
I I I I I I I I I I I I I I

c

S>

<

c

o
l z
luC

z
CM

a
P'

I

u.
o

a

o
I

<

Z
D
D

c
o
%0

O
c

»-» *o it h c h-fn(\iaDa:<c<1cr^O'

Odm-JO^O •* «tf *£> <x r\j O^ oo

4 00O, t^f^^fv.CM»O^OCD00^^

u



CO

<

LU
(—

<

Q
Z
Z>

o
Of

O

»- •* - "S;

C
o
4

C"tO MO IT <r H
O eg rg t\j «\i eg **i

<c< 4 4 4 4 4 4
•»* « « « 4* •»

oo

f^rofNjrgrvirvcjrgr\jrgc\jrjrvrvjrgr\jrorgrgrgogrgrsjr^rvrjrgrgrgrjrjrorsj<\jr\j(\i(vji\jrsjrgrgrg

r-o

CJfH O rH O O O-
rvj *—t

•—

«

«H »H »H f-H

4in in « <o r- r- «o

l l l I • I I I

cgr-***ocsjiricor-
HH(M H IVJ H O H
• I • I • I I I
C\JC\JCC*JO«\lCfvJ

*<0*CO'fiO«00«OHfl^tvjPl«Brfc NHHe01 4ff>(NJ4li\01 ffc 40MOPl44(\j*iHOO(«\
f-*-*cNjrgoo*eo*o»or*r-rfc C»oo>r^f^«or^«otf\ir»*Mf^o*o*-*ooooo^C'ODr^i'if-rc, eDrHCf,w

a

c

or

<

o

111



CO

<
to
_l
LU

>
LU
_J

Qi
LU
r-
<

a
z

o
en

o



c
o

roorgf-iircNJOOrgiro^aoo^ < C -J IT C (\ «f iT

fc_ tt> •—
u u r « ^ a a >C C * iT P": a I ^ a- -J h (> f\j(MT4«i'-£P"f\.

Cli^NMVjHOfHOOCCOHO HHHHrifHHfvj
IMfSJ(\j(NJf\Jfvjf\JfMI\JrgC\Jf\JfSJCMrNJ l\Jf\J<\l<\Jf\J<\J«\If\J

«-< c c O a c* a- cc Q- r^-

CNJ<\lf\J»-<i-<i-i.-i«-t«-..»i«-«

r- h- m •-< <r» co i\i r- r\i »r»

if 0" c" cc c f*- r- h- <** »©
CO CO ^K O* ^^ ^^ CT* o^ o^ C^
f\J pg f\J OJ OJ <\J CsJ CM CNJ f\l

OOB^tfl(OOOCD^4«OHOH C DC
pt en t^ o if* <\. a: p x -j

OOWOr'r-lfiODO
IT ^ IT. IT If If if }

^cvoeywooDOifipjOPi^
u- sc >C f- r- f- r- a: a: r- a

r~ p"\ o -^ o* ifi ifi tfi o ao
PJ f\J f« ^H #-< HMlHHiH

»f\>or~coo©«-<pjp"*'*tr»
p-*p-\p-iP1P"l.4-.»'.3-.3-<rgr

I I I I I I I 1 I I I

it •*ecoco.3'<rr-if.3;r\j
O #-»#-<•-< C PC f\l f-« »-<*-< »-l111(1111111txCCCCCCCCCC

z
o o

PI

en

to

<
to

5

<

I z
U-'O
p\Vj

<
•o
pj
I

UJ

V)
CO

Q£

<

z

O
o

o ""

-3>-aff\j*o»neoffc-oo^>'0<n»c«*oc*»-<o^»c«n»-to»-toom«orfc Cif*r^om'afOOfM*nof<>f\jrx p- -ar pj ir o •-i p> c» w^

l<^<»>r^mr^<^>l«^c'^^<^l«*^r^(n^^<^^^*^o<^JfT^r^<«^fn^*^mc^Jf^J^oc^i<M•-^CM•-«•^•-, •-'•-'•-, p« O o c c o o »r if> en

ryrgf\jf\jrgrgf\jf\jrsjcNjrgrgrvjroror\jcgrorgf\ji\jrjfvjf\jfNj<N(fNjrjfvjrsj*NiCvjrsicvjr\jf\jr\jfV4fvj pj #-< pj pj pj f-i pj pj pj pj

coeDO'Ofw ^^^^)^Ov ^oorjcOf-«fo^(^oo^c\jr'^iriOir*irto^-«ofNJooir»orw cceD C» <0 (D ifi O (M"

PJ
^*pj p^pjpjpg#H©o^OPjpgoo^oc><r©aapjf^pj*o*D<no<><£'aror-.av i-«-4-o-r-cn p- o*- •-• cc ^ r~ r— 0- O (M

.-* pj m

o o •*

Pg Pj PJ
I I •

rv •-< •»

T 7 i

O

*
pj

<
v

I z
UlO
PJ tj

(f)

«o

<

I

B-198



to

<

<

z

o

O
o
•o

o
o o

o

ojjoooir. m fi n Mr. oc<t.-.<Er\jf-j- 1c<c •-<i-<*«o«or~«nif\«\ji\j<ri^^ lf\a'r-rg<rir-pj I-icDOO>

Oooo o in ir\ m m it. «(T«^<o^^^^iao4)4)««

f*- -h^cc r-ooo>coDNO*-ifMO-3-a-S.-<.*mf-f^

00 000*0, OOHHN(\J(n(«\4^irif\ (0*^^(D
•* -tf <} -* ir> *fi ic in u~i it in ir> if. ir\ ir> it >r, tf > ir. u"> if.

• • • I • I I I I I I I I I I I I I I I I
fM»Ofvi*>icf\ir*-co*c»oon«*>0't-<©r~i\jfncvjr-
O OMO»HiHOH(VjO«HOHMPJCl#HpMHrj(VJ
• I I I I I I I I I I I I I I I I I I I Io ocfvjc fo c roc «\ c cvjc «vj a r\j o c\j c rue N

M



to

<
to

<

O
Z
z>

O
O

- °* - "5"

^ ,= "-< =

« « «
-2 S .2?

oo
o
o

iCO flDO^^mOOmf'*- if\OOf\J»-«*r>00>tfmmf\lfNJ«-' ^ f^ U"i t*- IM CO O
c a r- ^ («• -c o r- oo o -c HOffi (o^<CiH^o^»w*
rn.-t^-t^-tr-t^^^HrH^-ir'* mmmmmmmmmmmmfNJ

4, ocMO»0'*r^'*'4-r,fc fri irc^coo^ircgor-r^cDcoo

m CSJ tfi ^h CM CO CO
CO CO O- O CD h- 00
f\j fvj fvj e\j r\j m t\j

«© m *r m to <nj o

m m o> or-ooccc^or^o^-^r^-i-t

CO CO 00 (OMDCDCCO, ^9> 0000>

omc-<r<\ir-.*m.«t-i©f*-fr\a

tt

—
c
iO
z
O
u

<
5

4*t"tHHC04CDt,'irOh

tfMT* mmiAirtirtifttrtirtir*
I I I I I I I I I I I

ONr*NHMHHHfy(S)
I I I I I I I I I I I
fvjO «\JOtNJOf\.CfVJC<VJ

(T> f-*f-mmo»r\^-*cmco^o
m m*Nj»-'c\jc\j»-<f-(^HCNjf-*fvj4'

m -4- «-h tr* •» od c> «-if\jo>
iT- if'. -3 <T U^ iT> -J U- if J

*© « < cd a c h i^ (<i ^ir\<)ccov c»-'f\.ff -jtr\^c>o^-r-cc
m mmmm^--4, '*^, -*'*-!r'Cf-*ir>if»if»ir»irxtr>triintn»rif\
I I I I I I I I I I I I I I I I I I I I I I I I I

O ht>HOM\J^Cif*in*0«TlOCTlC0<0^<fH4MM»\»p
^h OrHrg^CCf\*f\JC\lC\/f-HCC.r0f-irHC«--i<-"<NJ«-'«-tf\JfNJ
I I f I I I I I I I I I I I I f I I I I I I I I If-"<VCCCf-»«CCCCCfMCCCC»-HC CMCWCM

f\J r-tfnr^«OmiNO>r-tC4-<00
vf to^-mfsjfNtmrgcniMrsjfvjm

^*m«0(DOOOOHMn4mmmmmmm-4, '4''4'^^'>ct'
I I I I l l I I I I I I I

rvr-«*<\jmcor-mo«cDcOf-«tr>
fNJCrHCCVrHCrHOCO^CNl
I I I I I I I I I I I I I
•»« «\i «\, cm c m c •-< c c c c c

<0



©
o

c
c
«0

oo o
o
o

• •••••••••••a
f\jr*jf\jrgf\jf\j<\jfvjf\j<sjfvj*\jt\j

r- r- ^ r^ ^ o (VjO> OO1 «* <j »n © *c ro r\j a n£) w rs. f^i lf> O -Of CO f*i ^
«*) h- f-* «© o

1 ©O1 oo^ o
f*\ 00 CD *H r*- *o >c cm o CD 4 C C O* CD

*c >c> in r- tr <c

a »o tr in I-- ir. a
H fVJ H M O (NJ (NJ

f\J <\J f\J f\J f\l f\J C\J

^IDir^irMCMCO<m«H
oeoo<^cor^J^Jc^J^fc-^-•c^^•
OlTt IT. J < IT Xi IT tf> -J if 4 IT

I a h a; n ifi COhCh so «C ^ C -3 ar cc .-< 4 u a. r*- itt t-< »c cm r*- **

o en
f^ oo I

s- r- h- t*~ r- r- co r- GO O" CC CD 00
CM *C <-» O »-< CM
CD CC' Cf 0C O CD

^ r*- ^ s? c\ -a- r-i

c~ <c r> <c id <o <c

•hcm cMc^co-**m»cior-r-oo
*— mmmmmminmmmmmin
U I t I 1 I I I I I I I I I

OX HlHHHHfHHHH«H(Vjl\J
•- I I I I I I I I I I I I I
«/> OtvJCroCNCMCMCIVlOM

mminminmmmtn
I I I I I I I I I

C <MC IHC fy WHH
I I • I I I I I I
C ftC W^C WC N

•4* »n in IT m U~> in in m IT. in iT> IS (Ti IT'in 1/

1

I • I I I I I I I I I I I I I I I

CHHCHHHMCHCHHrHCH
I I I I I I I I I I I I I I I I I
C rjcftjc^a<v.c cm c cm cm c cm c cm

en vt < ir, u" vo r^

in m m m m m in
• I I I I I I

*n ^ *-* 4 or m oo
C CM C r* CT f-i rH
I I I I I • I
c cm c cm a ro cm

1/3

z
o
CI

o
CM

»_l

or
K
«/)

o
z
o

in
co
cm



CO

<
to
_J
LU
>
LU

<

Q
Z
o
a;

O

na > <u

s^ ;

5 ^ -S

t: 2 r "S

Cl

I-

c

o
o
o

com NO^^tD^Ovj^cao^rjSoir-tNjrjjc
ho oOH^^^^iC^iOO'C-OHasaeoQHoa

-J -* ^^^iritfNiririririrttrirtfNvnirvirtirtirvtri^
I • I I t I I I I I I I I I I I I I I I I I

1-4© HHOHHOHHOHHHMHfgHHHMM
I I I I I I I I I I I I I I I I I I I I I I
t-if-i (MMOWCroOfMCMCN^MC-MCCJC Cc

©
o

©
O

o o»0(vj«o<o«oco4^)o«riroofnoirtnr^of^c, flD^)^

O HHHOWC\jH(\JHHC'C0h^a>O<M>OOOOOOO

© 0'4, co^<4'«*-cg^)'40ir\iroor,-oir(ifier»o<r>»-HfM^»©

h« oeooor-^op^-tTN^r-h-f^cDf-ih-ic^^-fNj^oir^-* ton

f- cocofloo*Oiic\j*^^ir*f,,-oDi^c^^'<-*mir>ir*^)*or-r»-

I I I I I I I I I I I I I I I I I I I I I I I • I I
r- rsjHirc>«£iHhcD^>jcr' C O CO C **D O <-0 cO 0" LT. *£iCri
O «-ifVi<MrHCOrg*-«*M»-tfSJCNJOCO»-"»-*<NJ»-t*-H*-HC »-i (tiO
I I I I I I I I I I I I I I I I I I fl I I I I « I IO CCt-tCirHr-tCCC CCCi-t«tvjfi«IMt(DM'i(Ci-C

a



uw *> —
J= «D > 0>

> JE -2?

!2

<

>
LU

<

Q
Z
ID

o
o

TO > 0>

o
o
•o

M(TH«flMCMa^(nth0DlfiMflO'O4OM»t04O*O(n in4n^Oi-*cn»-Hr*-ir*C>r*-00v£>l^«-*u^.*cnc\lu"li-tr\JOr\J

r-^-ooeooocoflD<ceocD^r-K^r-r-^^>^-r-^)*c^«©^^ •^^•^^ooooc»o*-<o,'C>«-<c>f'-*>rfc irNr--cni>r*-oo
f^fVtgC\jC\jrgOgrvr^f\jf\jf\jf\jf\jf\jr\;c\jrjf\J.r\ir\jf\jrvjr\if\jf\l <\jf\jfsjfsj<\if\jf\jf\jf-t<\JINjfH»Hf\ji-*»-HfH#-t^.-«fHi-i«-<t-t

c*r~c*^aoao^u"iinf--ir\j.irirnrk O<4v <oocorsjr\j«oo>3>or»~ c\icNjcor-«o*3-«©ocjcooo>«-«o*3c\j<^.tf»r<<\i*©if\?^ir\

f^r\j»«oc*c>o<>c>^«cn*or--cooor^r~cn*"*co<\iintr»f\ir'-r-i

a
•-

o

or
or

o
X
a
z

I I I I I I I I I I I I I • I I •• I I I I I I I I I I I I I I I I I I I I I I I I I • I I I I I I I
»f^'*^o»-<4'Os <^«-*f^ir»>ooooor^r-ioo^C'Or*-coo^rw rg-3'{<\ooooo*ooaocv -*cvjeo<»04 #-<rfc »o«*«-io^oc«a»ou>•HHOtyrtHHHO*VJOHff(ftPl#H(MfMWrtOryO^NrH(NJfyONHWNW(NJMfMfVWWOiHOOJCOC»0^^0
I I i i < ' I > i r i i ) i i i i i i i i i ( i i i i i i i i i i i i i i i i i i i i i i i i i

©•Mf\j^cvif*«^^i^ir«of~r^O'C«-<f^cD«-<^^eDaf\iirc«-«»-<«-«c«-*cc©'CO»Hcocc«^oco*«\jc!>-<c. cvjO«\i

cvj

(M

O
rg •
rvj»-

I z
ujO
•c <-

<\J

V.

O

o o
o o
•c o

*C mrnrNJOOcn'OOf^*-'
•-i trtO^*/Dcucoir\r'r-o

cf rgf\i<\j*-^f\jf-*fsjcvjcv<M

c
o

tt' f\j 4 cr -o

o
o

*f\jco*o«cr^f-<ct«^Ofnoco

(M <j f-- 0^ vT



CO

<
CO

LU

>
LU

Oi
LU
I—
<

Q
Z
Z)

O
cm

a

-= IO > O)

O
o

o
o

o*oiri<Mmr^O'Cf*'fNjflortjf^o&><co<^r'~«oirt<r*o<0 u*\oo«-ti-<m»©*© *a
v .*.»oir>o>or~m<\ir\jor~©0'''©eo

rsj^Oso-J^-o-*accc^p~1 r-^>r\r-<<Nja:^-.r^(>vo^ o^onoooto

CO
inO'>or'*cgcoir>o*rg<^fstgor-Ot-t-q)-o^m^u"»r-o-* mooc^c>r--d--4

r~ r~r~o«-t#-«©cD«©cn 1-<0'-r-r^ao©<H

acs ^Ciao<jr-<oc<~«^r'. ot^-*f^u^

«ocoeorNj^o«D<^0'Oaork irif\j^ f. 0D^^.-HaD(\JC.3^o

z
o

<

a.
or

t£r~ooo*>©rvj*tf*'«}r~ao9'0«HfMf^^ift<cr^flor>Of-tcvjm4-iri43<or--rk eD

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

HOnHOHlNHHMINHHOinCttCOCMO^HHtVOlHHHHOH
I I I I I I I I I I I • I I I I I I I I I I t I I I t I I ) i I I

i\j|'-fvjeM©©©©©*-i»-t<-i«-<»-<c»-iOt-t*-<«-"*-i»-«cc:o»-<t-iciNjcC'JCCj

<\j f\jcgco<\jrsir\jc\jcnfomfnc^mfnr^fn
I I I I I I I I I I I I I I I I I

-«»©r-f\icocof^oeo.»»-ir~ooOf^*-<mHHHHNNNftONNNHAINNH
I I I I I I I I I I I I I I I I I
r>fM<ar«~0> <*(-i<MCCCCCGf-i«->fH

0>

•*

o

—.



» '1

o ^ —

</)

<

LU
(-

<

Q
,Z

o
o

oo oc

otr»r\jcg^f\jmor~oo*©f\jc\i.*»rif\jcM,tfir\«--«oflo <r> r^ .-i o .* o» o*
• •••••••••••••••••••••a • ••••••
rg<o«rifw r-mo*Mp>oDr--*ir\oof\jocoiro>(noo(^r»- ^ ^ o hon ocaa^H^HW^wrrMCvjHfHiHcaa x or <r oc h- c C COO1 ?^
CNjf^^^^^rsj(\JC\jrvjt\/rvjf\J<\Jl\IC\lC\IC\l(NI«-ii-r«-Hf-H»-i^* H H(\J M (\J h h

j-orsjeooeo^ioo^ocoor-^^-cntno^ Otftooeo«ov\onoO't(Dco«oirta)(0<oir^orM N W O1 O »0 C> O1

oo<ooi o>ooHHrsj(\in^4 «* un *> ^ i-- r-

I I I I I I I I I I I I I I I I I I I
^•"•OvfMf^^-h-fsjoofvj^ro^Hi-iotfv^ en h-
o#-»oooooo»Hooesj»-«<\j.-if-HeNji-*o
I I I I I I I I I I I I I I t I | | |
*\Jf-H*\JtMCVIC «<*> <f-H <\j C (NjOINJO CVJIVOINiO

fnao<hr-r-»-itrien«-tr-iDOO^*o<M^^)^<ri#-<^oevjf^ m ir> -d- -4 -^ © ^o*r\mmire,nesi«oeoe\tiNjrHfrieven^<f^tir\(r(r-*of,-^> .f~ m m ifi m *© r*-

a



to

<
to

I

LU
>
LU

Q
Z
o
en

o

c
o

r\j r\. cm r. in. (% (\j <m rv

(^(•MO <^i d (^ ci (O («1

*M fTi^'<^0*ir*e*COOO^r-f\f«-«r,«-*00
r-« C»Jr-*(SjCNj<Sj«M*HfSi#HO*-<»-l{Dr-«

o

^)ChOrHr-4-oo4 r-r-tvj^a*a>r,*fMm»-«f-< {^»-h«h

0*OQ0Cifvj»-<fNjcg^, eDfn(nrs-tfNrta «-tf,fc ff, '4'

D D D

it

if>«f\^<rtfMr\^-o<0'OOoeai OHMm*4ir*0'or'Ncoao, ooooHHNN^n*4tfMO'0'0^f,"CD

i i i i i

rg«sj(M*\jcMfMCjfvjfsi<M*^<^<^(^^' •* ** •* •* v^^'J'^'<t'4'^^'»f\*r»tr\tr\tnir\ir**r\ir\if»ir*ir*tr>tr*i^*n»r»iri»r<
I I I I I I I • I I I I I I I I I I 1 I I I I I I I I I I I I I I I I t I I I 1 I I I I I I I

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

IT (r» (SI

O* O^ <C

tf\ f*- CD
•M -4 ftl

iT If» 4
eg (M <f\

I I I

tr* r- *o
<\J •-« O
I I I

fVJ #-« l\J

— >D > 4>

a



=£ is ~

— "D 3. OJ

— * *c T

oo
o

o
o o

o

C>0(D *^-fi00OO OS(DlT<MH00^(0>t^}0'ht0(n4l^ O 0>0^ 4 (0 HhO<fi p^ O CO 0* 00 in m Pg O O Pg

i-ir-*c»-<OP-pgmr-cogo»-immpgin«f>HOOOO^O>9(OOhCO«4<fiir4 go p- r- go m .* o ^nor**«>»*«» 4 n ^ <nj o
pg pg pg pg pg pg pg rg pg pg pg

o

PJ
tn

Q
p-
«/)M
o
a
ct

a
u.

>
or

Iij

_l
3

3
O

t~«r- p- o* o o* r- m m op"ipgmooc>pg<opgwo<ff-4co<?p-«oin oo4h<omo< ^04 r- »h pg «-i pg in m oo o o co

p"*vopgpg©<o«-imm
«nm pi gf pi pi pg pg. «h

<tg»mm«iCP-p-oo
mminmmintninin
I I I I I I I I •
inr- r- r- oo o ci <-* <r.

0»-» O Pg O O »-l r* r*
I I I I I I I I I

PgCr Pg C P"i C PJ o> Pg

u~\ oo o •* in co m c co r- o <f o o 01 c> o p^opgr-two-efptopgrn
«/PgPgg*fnP"imrHp-|Pg

i-t o o t-i pg en
P1 O* ^ O" ^ o^ O o o t-i eg

r-r^ooO'0»-trsj(^^triofv-f^oD<?-o*-^rv'f^-t^irvirisOg3r^r-oD
P^P^mp~>-*«f4t4''g}gr«>^4-<4rg*inmmtf'iininmmininmmm
I • I I I I I I I I I I I • I I I I I I I I I I I I I IGO^inNHMt-tfvKNtCH^outo^^OHiccocDHr^infMrrgOOONflMNCiHNHHONOONNOOiHOOOOHOO
I I I I I I I I I I I I •• I I I • I I I I t I I • I IPg«-lf«C©OCt-*GCOfnC , »-f»-<CCC WO-MCWOMC •*

if IT-

pgpg

o
<
in •
•"!»-

I z
luO

<VJ

>>.

10
«l
IM

o
p-l

o
PI

m
pg

«/)

Pg

r~cot>o.-ipgogr*ngop*€o
p->p-\p-\.».».».»crgr-»»cr
i • I i i i I I I I I i

om>oof-p">mr-p*iin«-<fn(flrtONOOONNOWrt
• I I I I I • I I I I I

-ifH»-<t-»#-i»-t«-«GC f-HC •-

as
tn

o
<
o
I

ui
<o
pg

Pg
PJ

O
o

o
o
go

worn m m



</>

<
to

UJ
I—
<

O
Z
ID

o
o

o>



to

_l
LU

<
LO

>
UJ

LU
I—

<

Q
Z
D
o
o



c
o
4)

oo
NO

o *of\jorgco*Hino^c^h'OOif\^moeo<*CNjoDfsio^-*Qv oooh'*-«<^(^^oo04 Oo ir»t»"i*\i<\jcouoo(\jr^fvjco
• • «•••••••••*••••••••••••••*•••••••••« •••••••••••
«0 CO 0> O 0* 0^ O"- GO C* O" s O1 s C- O^ 00 O G*- CD <C %C »C •£

. -C h- r- 1^ If* u" iT tf tf < *r if> tr< tr. M fgf\;(\JN«p<iHnHfH

cm

o -*oo4-eorgc«ir*-ir-<^oom*oif\or*j^>«ocNjcoooso»-<ooo<^ov c\jf\jcot-«oo

ir\ eocsjtNj(^o<^*ooo*^fvjCNiCj^*Nj*f*tr\»o*o^oeoi^c'i(y'Coc^eD«Df-H»-<»H^f^irHf^
00 HHHHHHHHHHHHHHHMHHH(n(n^(Ti44NM(^^^tfMrMriMriirMr

Hm^4BH<C4C"*«!

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I I I

(M(T\^lfH»HrHC<,^t-«COIir>OC»-<»-«0<MOCJCCOO»-«COf^fVtOt-^»-tr-t^-i^ic:^i
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 a 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

•^CC#-^»-^^Hf-^f-^r^JO<^<^f,or^<^•-•c^JOf^J<^•-t•-'<^rH^^J<)*M»-(C^f^J^^J«^c^, c mc m

I I I I I I I I I I I

1 1 1 1 1 1 a 1 1 1 1
»-h<C.-<COv-*«\CCC •-*

00

LU

I—
<
to

<



©
o

oo
o
o

o> —
too o o o o o o o
oir* f*- (\j cvi o^ oo *o c^
*©ir» o * r- o i^ r*- co

oinooo^o*MO»r»eo»-<ooomoooooooooo
«ot«^o©ffc so^dOF*-*cooco^^»-«iNifr><\ico»©*r»r-ff'
a* a ao r- r- *c r- *c a •? it.en ^ m * *nj -j t^ <J it < <r u~* * u-

tf\OOrHtf\4M44CDOOlT(COtr^

oo ooooooo oif\oo»-toeoo»ri(MO>ooo*rioooooooooo
r-*i-H ff- ^ 4N CD Off
«*>^- (nj n^ <v f\* »h f\j f-< •c oh-r*-h-c«ooo^«4)oorHoc\jt-»int-«c\j^H<sjo*-<Of-<o>

co crimfNjcoc>»-«o>o^ii^»r(COiricoo

o cininaoi, oi^ooeofvjt,-o, H
i^r^r^r-r^r^cof-cooo^oo^o^o
p-4f-*^H»-«^-t#-i^-t^-tf-tro«-«(Vi»-*»-'f\

^*t it tr «C * (* ^ eo
if\tf\ *f* »r\ »Ti »r* ic\ if\ u^
I I I I I I I I I

eof- •-* O «-" <N u*\ *m *-<

OfNJ W WMO O O h
I I t I I I I I I

INJO «n o* <v.' c cm c <sj

<* »fi»cr-cDcoo>ooo»-*«-*cMCMc^fri^^-»rtr\*c»cf^r,'Co

1 I l I l l I I l I I I I I I I I I I I I I I I I

r- eo«^*^*-«^^flot-t«o^oo»-»f*JcoojcofvtfNJO"-tif>r^i-trH
O OCCiHCHONNWNCWMMON<VJffCOOOH
I I I I I I I I I I I • I I I I I I I I

r- t-, t-, r-,<rcr<\ r-<c\c*-0'CK<?*— O-- r\. o- t\ a c~ c (V C N

ir»trtr*o^^cDcooo«-<fvjf^^»ri

I I I I I I I I I I I I I I I

(VJWCMHCHCC •M(M^Hf\J*VJf\t
I I I I I I I I I I I I I I I

r\j r ^ h h c <tt>jt-HCCcccc

Off*

CO

<
CO

<



o
o
<0

oo o
c

r-r-f-r-ur\«r.ir\tr\ gri «r. * •-<

w o» —« u : a>
~0 3. QJ

(O "^ _« —

CO <C W3 Otn^^NHCatfC^tOOneOSNMNNOOOOO ^ >£' h i >c *
g^O CO ITl O f* CM CO
o- .» cm an * <o * <C

o com fH
< m CM rH
cm cm cm cm

gj m m
r- t- o

ogoorgOir.mO'CO^gDtr-CM^-H-efmeogfgagD-crmgrto
g* -4 * *c -J -J u"> ts ^ r.. r- .a- r- g- -r it -a- tr. ir g^ g: r- p- r- cc

r c -3 ff tf ^MMHCDtHN
CM f\l CM i-t CM CM

oo o o o o o o

Oct. r- * « * « m

(D^^4«hOtf>4040(D<000000000000 OOUTiOOO
<c en <-< r-
m <* m go

#-* cf\ ir. (OHf^inhfy^hMCDntHwir^ciwoDNOCMnogj
o o r* H(fiwHpimM*ci*4ri4(gffNmHMr<HOOo^
eg cm cm CMeMCMrMeMCMeMCMCMeMCMCMCMrMeMCMeMrMCMCMeMCMpgcM*-"

U
•—

or
»-
CO
•t
c

a
or

Cr

gfcr. tr, <c ga f» r- cc
ITMT. tf\l^ ^ tfMA IT
I I I I I I I I

co»-»r*i-»f\j*r*rgrg
cmcm cm cm o C c •-<

I I • I I I I I

ocmo-cmccmccm

-3 •* -* -^ -? -tf ir J" g"< it if . g~i tr> >r g~ ir. g" g- in in u u" ir g
- g-

I I I I I I I I I I I I I •• I I I I I I I I I I

f-«g3r-Or~CMgo»-<-crCOrgt-«cvjccc'gccrgma»-<mr-«-<gjOOOMCMHOIMNMOOWWMONWNCCCG^IV
i i I I i r i i i I I i i i i ) i i i i

rf(\JC*HCfHf^Ov *-J 0'ft, 0'MO'^CfvCIVrv

rHmgfr-COOgxingOr-COCOCOOOOOOf-'fH*'*
mmmmmmgrgrgr^'^''***^'^*n»n.mtf>ir.
I I I I I I I I I I

NfMOOnNHHCO _
I I I I I I I • I I • I • I •
CC»-HC\J««-<»-t»M^-i^H»MfriCD0v CNjO'

u' -? -j a n"> -c
*3 « r- a r- «B

if> gs g3 r- r- co
m m m m m m
I I I I • I
-» o o o o o
C C CM C O O
I • I I I I
#-< m <r m #-" en

r-
m

r-
m

43 ac
cc

CO

<
I/O

<
I

c
z

c

I z
UjO
tf\C

10
»

c
or

*
rg

I

U.
-c

rg

10
»
cm

C£

<

z
o
o

o
o

o
o

>— °* —
l> <T iTi O 00 CD «— CI U^ CC tT > •& ft"

1 C CId CC 0C •—' f <T <1 C (X (T tt ir CC: (^ v£j cot\HO<>0, r,,-«-il>40, 00, , , (MOv ^^^
e«if*\ rNj(Nj»N»\fHF<iHOOfsn>Ht>ooOflDt>oo^r(Oh(Oirico4

o r-rv)Ov ^(Njt-<rw rgcoco»-'^o^c^coo,i CD«^
a a cc cc r^ a a f^ vr ir <r ^f\ji-^(M<tfrs)<oo<

— ^ t:

**© co^iri^ivjoooirvcoo^oooointrcNjooCh^^-HOineOirior^ ^r^coooorvjcDOiTio^ooor^cooo
f\jf-< u^r^ir^aov r^a:'OCi ccor-avOir-a(^a^j^ccc^r^o^a3^(Nio

»-< »-< f\g' *-h tr. (\,rvjf^^^-iri^)cccocc«i:cciriF— vD

o



c
o
•o

o
o
o

<^i<*ic^ini*i<^incni^<ri(riir(r^r*-<\jrg*-ti^i^»-if^^f^r^^tf\if\)r*ir»i^ir>t-H i~t-«ooo.*fw <*icj'-*«©oo«oc*t*t«»

T> :» Ol
C >r o ^- c? tfi rj a; fH ff j ^ o h CO ^ 4

oo oooo©oooc>o*0'G»-<»-<<\joo(\j©o*o<cooooooO'» moooo*©f*tr~f-<*>.*G©fNjo»©*D*o

c\jrycoCNiCorg<^mmivjfNjfM(\jf\jfNjc\jf^<Nj<rtcg»\jcNjf\jr»icg«Njf\/fNjf-t»H«-Ht-(

rw ocou*»coi-<«tfeou-*r~<\jf^r^u^-»oof>j

ir«©rw oocco*ooOf-<^f\jcMf^f*i.3-.»ir

I I I I I I I I I I I I I I I I I I

m#-<o»-'<^0'r^o»r\tr\irvr^-^»H^-oo-*HHNCMCIMl^WWNCM^fyH^H
I • I I I I I • I I I I I I I I • •

rg
c r-

c>

5

to

<
to

UJ



o
o ©

o
c
o

— Ti > QJ

(\j ^ ^ o o o •-« aaoHHiAKMr^
• •••••« •*•*•••*
sC cc >c ~- j- is; rvj # o r- < ^ <r c cocooooo ooooDcor-flooD
•& tr\ -3 & <t & & t^tttf^c^c^fificv

4 0DfyN(M<tNO'0N^«3Hf«j»0HrMO^4C0OC, nOOOO «-« O «Tl

HH«HHrtOOOOOOO^0, ^0, ^0, <0CC0(D(0^(0(0(D
CO en «-4

csj cvj cm

: ^s -£
cnj

e^^^ooa m o ff1 1
' if ^ tr o

*r <m <* t> r- cr cc <c^->rt^irKOO
-* *r> * -* •* -* •* tr\ir»<n^'«f-r-f-
»T\ C*l f«S fO in CH fn fnfOfncnfnfnfncn

<0 \6rga)®eD^a)O4(D<C(N<^<D4aC0^<£i0NOHhOOOO
CM 'M^tr.irr-O'-i-Hrvco-a'r'-cC'O'-o^f^. it. ^oh-t-x-^cNjr-i^-c^f^ifN fsi cm #O O O

U>

<
CO

u



o
o

©
o
1^

lT<flffO^*irO(DOC04OOOOiT«ONOh^OOOhOWOOOir\Hm4ir-*O^O ONifiNOO
-D > OJ

^^)ir>a^Chr-^'CD^Qo^)-ooo"»-ir-*irir\jr-r-mcD'*rM^f\t r^a(^. .-tcD.j<-Hr--4 4*ou"\r-*£>.-«m 4 m 00 <C («"* ff-

r- 4 f^ f\J OJ <NJ

<\i no cy f\> «m «\t

: S *fc
'

en
ir*-tf-r'0^)-*»r»orgo(M<oooooif\«tofloOf^irooofnor'00004-o«-HO«oof,fc O OOlTiCO OO

o

ryrucvrjfNif\if\iryrjnfNjrjfnry<\if\ifnfn<^cycgr^f^

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I I I I I I t I^3mOO^H^«040v4Mf,'*OWW<'»(nHh-rtH4CiW>OHH^)HMfMO*^NWWHif\«)0OHWNHNHNOHOONnrtOOONONWOOOMOCOOOONOOOOOOHN
I I I I I I I I I 1 I I I I I I I I I I I I • I I I I I I I I I I I I 1 I I 1 I I

H^Hr-4r-(>HfNJa(NJfSjC'f«f\J(\CrCi-lf\l<HCrjO'HWhCHrj4«0a'(NJ<TiH4C^a(\
r-l W* ri rH «—«.-< «~| —i —f —4 —t — «-« .-* «-i

00 On W(M<1 f\J 4
^-«»-tfsjf>ifsjrg rsjrj

miTsOr-cDO^O—i •-<

<n«nmencnfn444f
I I I I I I I I I
eor»-t-cneooO'©4
OfMOrHOCNJCNjrvjrVJ
I I I I I I I I I

CO

<
I/)
_J
UJ

>
LU
—i

O



oo o
o
r--

o
o

: is > <u
» *^ a> *—
: J? = -E

ojr*- r- ^^p.HriH>crt lHr<«f-iHiC'«^HHM^4i-i4Hr.f-.H<:tfMrir (Mrir\0'iririf1 |f»ir l irooooo
o(M tn O9>ir\HN^(OO4HirrMtfN04^rno<><^oOHC\4O(D<org4N oo^ooorsjtrvrNjo^r-rMcgoh*

doooooirioooooo^oirxoooo^of^oooomooo *noo»oooooooif\oooo
"^ s 1
>=; .s ^

rg



o
o
•o

>r*-offc «-Hin»-«r*-o^»Oi-<inrfc-ir»m»Of^if>o<Ni«-<mmoifi

^ 2- O)

ir»o>oOf^if»r^cj*cor*^rtmirir»<oO'*«-tf«%or^o^o

S2£2IS!r£2;^'S?!r''* ONir,<'' 0s 'i,''<,r' <'' <N''» 0> -, <'v c>mr^<o» <oifToc>cMO.^CM^^^>c)^6Mi>ir\cM.cr^
tMiMrgmiMrgrgiMrgrgrgiMiMrurgmmmmrgrgmmmoi CMCMCMCMCMCMCMCMiN,i>,iN,cMCMe«Scnmc*CM£mSm£m

• •••••••••••••••••••••a
<oflD4P(neo<orw >-(rvj(hi\j^H9>o«or^io«0(vj«H<^r^ov<C'

i eo r> o o h h ^ rj n pi m mun.tf<<j<j^oc*cor-eo.-H#~crr--f--r- l

lf> i-4f-l •-4.-tf-lrHf-Hf-l«-lf-4«-l,-| fHrHf4

o

o
<t
a:
O

a
bj

O rg
o

tO

<
to

a
O
z

• z
ujO
ithj
CM

1/1

C£

<

a
z

o
O

o© o
c

•— *** —
ro :> OJ

oooo <oinosoin^f^ir4(v '>^t>rAtoorb iNi<>4(ooNt>fTirj>fnHiriNorvjior>t>r>jo*f>ts(^iH(\io<>rv

i-it-i i-ttM CMCMCMCMCMCMCMCMrgfMrtjCMfAiCMCMCMrgCMCMCgCMCMCMCMCMCMrgCMrgCMrMrMCMCvjtNjrorsjCMr^

— * T= ~Z
<*i

cm CMf- en Omo ci o
cmcm cm cm

c>oirtr^irAOOCMO<^ts^r^«ccMO^tr<oi^o*^i^irta3^iN>ocM^ocn^cAC>^^cn<o^h-c\i-4<nin^cA
h-(0(D0*^^O9>[>tSfi^HOH0>lh(D(0f0^tl)a)t>OHOt>I>4(<lr^(nH(M<niA^(MC0h>h'O«0l^4HHHHrtrKVJrtHHHHIMMNHHHHHHWNN^ffnMNhirjNNMrHrlHrtHOOOrtrtnH

UJ
19
<
a
O
•-
i/i

a:

*©r- r- ao
ciciirci
I I I I

CM CM tf\ O
III!o«on

en

I I I I I I I I I 1 t I I I I I I I I I I I I I I I I I t I I I It t I I I I I I I I • I IIHCICllll«^^<0(n<}OOOOOOOOOOOOOOOOOOOMi>MrtHHMuci4)4HO>4(nhitlUMrgNKNdlMNNOOOOOOOOOOOCOOOOCOOMHMrvdJMOHriJHHHHHMMN
I • I I I I I I I I • I I • I • I I ••• I I • I I I • I I I I I I I I I I I I I I I • I IHcui*i4i^iOiv s^oc*jf^4ici<Ofv tDaciHC^p4f^<nrb oio«H(MoiOtHf\jOcrN]*Hivii(i4ir<«£C'fSi>o

in

O

ct



o
o

o
o

to > o>

S.S=.E

.-.r- ,coocMaocnoocncM<oc*irto>u^cMO>cj>>CMO &- * <>

icmcn NmH<r»oNC>H(riHffia'N©oSMir f- *© «©
CMCM CMCMCMCMCMCMi-ICMf-tCMCMtHCM*-tCMf*CMCM CM CM CM

C/*^e*in«»r~rHaoc>>cnO*45»r*-d, -a"ir\c>tr\^M3CMC>oc'-cno

CMfMCMfMCMCMCMCMCMCMCMCMCMfMCMCMCMr-iCM»HCM»-t»Hp-HCM»-l

CM

eorgtrtr-ih-r-i^rH^r^cno^o^r^oor-o cm r- on ooono<rKoo<o^oirooooottOinoooom
f-itf\ CM©^c~CMr~o>c*-f-t.o> irti©<«)<av i-«Oipcn
«0 (MDCUHC'MOlJOBNO'^HflO'O
M<-4 HHNi-HMHrjrMNIMHNHNIMNHH

cm * r- cofnoDi-tmoir«f>oococ^fii-tmcncMaDCMCMfH^ooc~o^*3
M3 f~ O f»r»-<ef-{>Noor-oooooo»-<CMmi-ici >-i*CM*CMiri*if\c'iMJ
r- ^ ^ rM«^t-ti-4f^«-4f-HrHf-4r\jrsjrsjcgrsjrsj(Ni(Mr\j(NjiN)rNJCgfM(Njrsjrg

r-oo 0DQ>OOO'-<i-4CMCMfn<^4tf*irv<C<0cw i>

1 1 I I I I I I I • I I I I I I I I • I

OOHONOOflWMNNOHHHHOOCl
I I I I I I I I ! I I I I I I I I I I Ihh an9HCHOHC>Hr>i9>ojr>MO cm o

I I I I I I I I I I I I I I I • I i I I t I I I I I I I I I

cMOCMCMr-M3in***OM5f~cn.$fA*"*«-<»Oi-t**r~irtir\CM»-*CMC>«C'©r*ONONHOOHHKhJOOOHOHHONHrtHOOOHrtOH
I I I I I I < I I I I I t I ) I I I I I I I I ) I • I I t ifflOffrlCf»J«NWiHHWriC*N4CNOf<JONfH|ftHffOWO

CO

<
CO

UJ

<
a
O

a.
lu

<

UJ

i

o

CM
o
X
<e •
01-
I z
ujO«u
CM
V
I/)

o
o

CM

t-
CM

Oi

<

a
z
o
O

oo
o
o o

o
•o

coo ca ^cncncncncncAorifnc^cAcnocnocncnflOCMcn <r\>o^if\*ocncnocneo oOf-tt-t^cA-ay^oDC^OcAaooc-

0-co «
•HCM CM
Clfl CO

crt^-fH^r-i»H«ocM»r»cncncAOi-ic*P-cofo*fM* r*r-CAiH<of^o»r'«>H
ir<*^*«HT^If<ir'Clf. H^HWHNOH OO'OCAO^ODOOOIOOO
CMCMrMCMCMCMCMCMCMCMfMCMCMCMCMCMCMCMCMCMCM CMt-tCMi""li-«^i-*»-'»-<.-l

cno^rHirio^f^cnflocnooirtflO

CMfMCMCMCMCMCMCMfMCMCMCMCMCM

— S t=

5 °>2
CM
<M

CM* l/N

ccr- r-

r- oooooooooooonoooo>n>-io
OOfOffCl^N^HHH^fAP-P-rtHr-NO
03 Or-?-C*-00r*00lk-O00C>00CMOi-t*»4CMOfnCM

©f*-ooor-©o<noir\ H»osm<oififAHfyOv«fiHON
C^^5^CMIflrHU>C*C/, CM
CMOCM«Oll>C>*<r«>

— Q)

o
UJ

<
a
O
r-
(/>

Or

r~oo oo
ir.ir. irv

• I •

r~oo o
OCM r-
• • •
CM«-t CM

CM
O
*

I I I I I I I I I I 1 I I I I I I I I I I I I t I > 1 •' I '

-<or»<ocn«\«D*««»»oor»©ir»<>c'>oc"-o>ooooeooO"-ir"->o»*Oi-!a>
CMCMCMCMOCMCMOCMO^CAOr-ICMCMOCACMCMCAfnCMOfMOCMCMCncrtOCM
I I I I I • I I I • I • I I I I I I I I I I I I I I • I I • • •CC>NHftOIMWffHH«MWHHNHN|HH|HH«HlMHHH»HWH

CO
CO

0D ^O^OOHHNNrJIfflT'O'Omcnm*-***-******'*
I I i I i I I J i i I I i I

CMO*o^OCM<*aoco«-40<*<*co
CM NCANNHMNNHHO o •*

I I • I I I I • I I I I • I

o cno MHCAincvHfVfHrvnfM

00

*

<

a.

Oz

o
<
vH •
Ol-
t Z
UjO
ICIC
CM

o

in

t-
CM

CM
O
X
<c
o
I

UJ
-o
CM
>V
«/>

CM

B-218



CO

<
to

I

LU

>
LU

Z

o
en

o

.- — dj
-

*.= = .

o
o oo

^^a-^jm^croafyaj^fff ^^ina^^aoO'NO* oif\Ottf*»o-*c>«-io«©u^oio.f*-incor-ooou'\o

OO OOOfffOff MMhei
fun eneoenojojenogojogojojojojesj

e\iojr-c-o>ccco-ocn*
r-r-r-<ji-i«\ir>cn«>«\*
OJOJOJOJOOOJOJOJOJOJOJ

eogjv c\j>o*©o>or,-cncnincnt-<^o*-tOirvr-*ocou"\

OJ OJOJOJrHOJ#HOJ»-li-l»-t«-tf-li-(#-(OJfHr-(f-«#-*»-l»-t

OJ
OJ

l/>

UJ
o

o

UJ

oo oomoK^ooor-omooo noeoooojooNOo-o o^o«v4<Mi'H4ii\oir\m«Mvinoooiiio

0sOOC>OC>C>OOOOOOr-t»-*O NMHfy^flin^44^

•-i«-) ojcsjcncnir\iC'Cr-coioooo«-<«-4CNjfsjcon*i4'*iriin«or--co

I I I I I I I I I I I I I I I I I I I I I I I I I I I I

*im M«nm(0Oa«0hH«riffiftHiA)HHmOH(n^ihNHHH
NO OOOJf-it-IC»JC>Jf-iOOOOcnoOCnoenoOC>gfNJO©Oin
I I I I I I I I I ( I I I I I I I I I I I I I I <• I I

r\jrgrNjmr>jf-irsj«^«Hf-<fvjf\jr>gr\j«-if\iCM«-4rvjvHCNjrgr^t-t*HfMrNj«-t

IT

r-oenccc©^<cr"-i-t»-(fMC\jenou^cn^ocoo«oo
r-r~eor-MO(MO«nr>i<nfn«4'«o«ir<<<v«m

r-toeoej>c>oo«-<»HOgojenen**inin<c«or-r-«o

I I I I 1 I I I • I I I I I I I I • I I I I

*2r-r-«-«o«nc\jiAir><j'r-«ojco-**o»©oen«©, o-ir4
i-4«-4i-lOf-tOOOOCSJOO*HOi-<Of-<*-4000JO
I i i I I I i i I I I i I I i I I I I I I IC«C'(MOHOmHHHfuO»ryO'«^ryClyO'M

o

-0

a.

C

CM •
oj»-
I z
IlO«u
rg

og
I

UJ
r-
cm

o
o
<1

pipio •-! o o en cm »r*

m«^ cm •-< .* oj en tr»

enen ec f .

« * r ir\4t
cm en #* en en »h en en en

O
o
r-

o
o

Oia^VltOtn^^OOOOOOOO^OhOOOOOOOmOO tf\ tf\ tf\ o* to

•» CO
r- cm
cm en CMC\jCMeMCMCMOjojCMeMOgOjCMeMeMeMojojojojojeMeMOjojOjCMOjf-ioj

ip tr» t-i .* oj
f> o o o o
cm en en en en

oj

Si

D D D
r»r- r*» o* o o r- a> *rs «^> r-

•4- n"> co mr-'d'tr* ^ <\i m <*
o^o^*«i r- r-- *> r- r^flo mo
rs. i-n n- hhi^h r-*»-t im eg

0^©Or*«^HCMCM(n*tr*>©r'-r-«D
^ (fi lf( r. rf\ lf\ ^ tf\ IT IT if iT (T. IT

I I I I I I I I I I I I I I

<-(sj M(\j»HM(MrgoC HOMO
I 8 I I C I I I I I I I I I

C»-<Ov C#-".j-<<r«-<*\jr\j<\,rM<>r\j

r^ ^^H<jm-3-r-<!-r^oooo<Niooor^Ofrioooooooinoo ooooh

UJ



CO

<
to

<

z
o
O



o
o

o
o
I-

ra :» a>

CNJfvJ CM f\Jf\Jf\J<\ir\Jt\lfMCgfNj*\JI\I#-H

i^MaomOH o»t*><^iroir»*MOOtf>o»f\Oir»o o o o t- i"- *t ©
o co o ^ *- 4- *nj rHrH^f-^Of^f^-^fHinmirv^io »-m r- o ** *>j -a

1

ir>

ir irt *o ir\ «n m in •cir\»p*<^4'»Tif^<sJ«^r*r*»-t^«^ t-« c *h o o o h-
f\J CNJ f\J «\J f\J f\J l\J t>jrUf\)C\lf\l*NJ«\Jf\J<\lfNJf\J(\lC\lCUrNJ Oj CM <\l CM *\J f\J •-*

i^O *\ OfNJOO00OO<^OOOO D D
o< M )H o u> o o^ *-ir^r,fc »^o»r\cDooif^ou*»o»r\o ooo**^c^^oo

rv

I I I I t I I I I I I I I I I Inhoo<} .-tcocococa^-Ot-iiOt-tO4OOWWOOOOMONNOM^N
I • I I I I I I I I I I I I I I

fOfSJ »-t»-<<\JfM<VJf\J*-*CyC\l#Mf\J»-i«p-«»H

fvj O CD (N f-> lT> * r- r- p-
,

,_, rn cc ^ cm it. r- <j c ** r- >o go ^ a 4 >c * «t

19 o

CO

<

<u



to

<
CO
_l
LU
>
LU
—J

Q£.
LU
I—
<

Q
Z

O
OS

O



o
C

o
o oo

u"taoiri<ork'«rirab i«><4''£irtiriirto<ricDatncoGOfn4-cnc*t*t ir(Doo>HMo>«OHNoo>OtfMr\04Moao

* n~i V«D(D(0(CCD«C0Cl(D(SOh'C0<D(D«>(0<Dh'h'h-^h^
ror\i(sjiMrvirvjrMr\jfMr\jrsirMrgiMf\jrgr\j(\jr\jtNjiNj

o OhHOO, HOs «riNOH«icD<noir»)roif\ir\oc>ooco irNOH<MDH^acooHOirir\o«ioOHO

(\Jf\J

trttft

I I

I I

rsjf\j^^4'*4'^^.4-4'4-4^iAir\inii^tr\ir\ir\«r\ir\ir\irt(r\irt
I t I I I I I I I I | I | | | I I I I

OO^CS)OOOOOOCNJOOOrj«MOfMO(M*M*M<ni^*M
I I I I I t I I I I I I I I I | | t I I I I I I I

»H *-H «-| •-< r-i t-H .-1 — «-* «-l «-H #-<

Mr-iH^Hr^<HMiMHiHrtfHrvJH(\jr\jr\JfVjfSJ(\J(fl

4" 4, 4, '4'^tinir»trvu^in4f\tf\iA»ntf\u>tr\ini^ir>ir>u>
I I I I I I I I I I I I I I I I I I I I I I

NHHfviHMHHHftJNMHOHHrtOOOMIM
I I I I I I I I I I I I I I I I I I I I I I

CO

<
CO

<



to

<
to

a:
LLI

r—
<

o
oe.

O

T3 J» 0>

ss«

°- a» n —
«|J|

o
CM

o
o

oo-c«c>oofi«ri{rcr^a4iH^c>rH-cff*rH>c

(*Mr11'l(fll'lPlCll^Ct(^(ftC\Cllrl{ft CO CO CO CO CO CO CO CO CO CO

»-<CMm»nt-tmf-<comco cm cm r- co r^ © o #* -* o m cm m o m

o
c

o no .*0(nmomoor*-r^tn©ooocmooo©
h- **> CO -J (? ^H r^ * r t^ If »£ ^ rH If. IT ff' f T C 4 ^ if' (^
cm cm cm <Njf-irvj(sjf-4i-4«-i»Hf-i«-irvjr-««-if-*r\jrvj(NjfvjCsjfNjr>j

*oomif»oinooofoif\cooooicoooo
c? cc ^ c it o- r-H c (x it ir r^ >c r. oc a (nj f^ -c a ^h c it r aMHHMHHHHrt HH(HHCJNW(M*y

»-ti-«CMCMCoco.*.©r-co<J>OOi-<i-*cMCMcoco.*.»m«Cf'~co
*J-**r-3-<J'*J^r-3--3/ -3- J- tr , m in if if if if. it if- ^ if if if

I I I I I I I I I I I I I I I I I I I I I I I I I
i-ir~CMOCMOmiCcocf •Hf-in«-*r^-co«Hin<cmocor^-r-CfCNCPIOWCWOWOCOPINNONHIMNONNN
I I I I I I I I I • I • I • I I • I I I I I I I I
<\J#-<*Nj*-lO#MfNJ#HCVJf-'<Of\]f\Jif**-'lfVfWlflf-4*nt-lfVJ»Hr-4»H

co co r- ifi-*cccc<«fjr-ifr^cccififrvr-r-o->£ififcc
«-<#-<«-• >-ir\jf-4f-HfNjrsjrMrgfNjrMf-Hr\jrvirsjf-*f-Hf-i«-if~<f-Hf-H

<
UJ
a

cr

>

z
a.
it

o

I z
u c

o
»

c
<
CM
I

UJ
o
cm

V)
c

o
o
1^

o
o

o
o
r»

^f-i 4no*H<r>oQi«o>oiC>OiCriio«o<c or-*-icooco-*cocM.a'0©cMi©f-Of-'.»coi-icMr-'r^r--coccr*- i-h i- r~ m
CO.© ff4^0'H(y4l,iiA^Oirf-i0ffff
CD CD CO CD CO CO C CO CO tX]<E<£t*-'CO>£>'C>C
cmcm fMCMCMCMCMCMCMCMCMCMCMrMCMCMCMCM

rfc mN«HPioMMifiw4H40imir*HM^oiO( nrtifia ^ j-, r\ ^
C09, 9t 9iOi^(>OiC<OC00(D00h'<OffitDC0ISh> r-iO^h'<CvD CO CO CO CO
cmcmcmcmcmcmcmcmcocmcmcmcmcmcmcmcmcmcmcmcmcmcmcvcmcvcm co co co co

o
*
CM
cm

©m cMcoi©in«-i©r-©ooootf>ooo coo^)cr'cc-crfo.*incor~r~ifi-ior^>©co<f<>in*©cc>Cf©

r-^c~*c-tfi-<aeoinr^in-4-or^co<r~r^
coco fn ff. r r. f^ (^i r.tA r ^ it if, it n it if,

oo *-i#-«CMCMcoco.$.»ininmi©*>^f^cc
if if if If if . if if. If if if if if If if if if if if
I I I I I I I I I I I I I I I I I •
OiO-crcocOf-tcsieococMCMcomr'-r^r^-coo
©CMiMC»-i©C©0*HOOC*-<00»HO
I • I I I I I I I I I ) I I I I I I
mCM*OCMCMt-iCMCCM«-iCMt-«f\jCMf-iCMCM #-h

*fM(^OOPl*SJtftCDI^OfliH4(H*l\lOCJ'^(^M^'C(MPia-*
p-< i-< i-l •>* r-4 rH CMCMCMC\jCMCMCMCM*-<CMCMCOCMCOCOCOCOCO

o*-i»"HCMcMCOco.cf^>oooo»-«r-<CMCMcocoj..*mir*>r*-r^co
4 J <I 4 J ^ 4 ^ J ^ 4 if tf' if. if fi iff if f "f if if' if if if' f

.

I I I I I I I I I • I I I I I I • I I I I I I I I I I

C0»-<in«»Of*-or,-cOi-<»-ti-irH»-<«-it-ii-Hi-««-i»-i»-«#-«»-i»-ii-i«-if-iimocmccmcmcmooccocococcocoooccccimocmccmcmcmooccocococc
I I I I I I I I I I I I I I I I I I

»-i.Cfr-icMf-tcM»H<MCMCM»-'C\«\j«-i«-i.*f"Hcot-<fveccMtcc\jcoc>cv

o c o o c c
I I I I I I

CO CM CM ^
eo r- c t-<

•o r- o o
co co .* .*
I I I I

o r- r^
f-i co cm cm
1 I I I
cm »h m »-<

<

<

-3- tfi

o o
CO co

CM

a



o
o oo

oo

r^t-H hoc (orM(n(sj(n(\jmHHHair4OOtf\NH^9>o<D0riHOONO-Nino
tnw (^ m m ftftftftftftftftftftftftftftftftftftftftftftftftcvjftftcvtftftftft

h H4in-0>Cfvjtf>OHO»
*0«£*0in«O-3*0*J«OC0.*ft

ft ft ft ft ft ft 1*1 ft Cl P\ |fl (fl

o OO o ft o 40'C»1 0-**^WO>flOtfMnnhjtf\4<0{OmONir44'fc ^OC*»<nOO r-ftOO>eoeoc\ja.*ft.»»o

h-C0CDC0f^O00OC0*0CO00-* CD ^ r-
»«"> J- « l/>

'Or^sor*-of^soeocoeoo*»»f\oo-*tc\joo»oco»^»-<soccoor^or^^t>

>o«c r- r-- co
mift in m ift

I I I I I

ft eo «© »-< ooc o •-< o
I I I I I

CMC «\J O* w-*

OOf-ti-<fNJ«Njftft^tf\in«0

I I I I I I I I I I I I

tnooineoo*«©c>«-i»orgf~
OftnjCgfMCNJfNjCvtOr-frHfH
I I I I I I I I I I I I

w»^if»Htf>tHirHc\io «\j oo

<
bJ

m
ft

to

<
to

a.



o
o

o
o

o
o

HHINJlTOCt Ot CD«-<lt<-HH OODNCDlf»(ftX^O(DOs <DO, 'Of*''Cr,-NCD(ri(^<CH(fi(<\H»^(rff\(fiH F*- »f\ ltf> t-« O tTi

— T3 > <L> oo ooooooooao co<£OOHSiHH9>oo<c4(fi<\j(DHiO>Hircc9( H*cooooc<ieDO, ir o o ^ c cc r-

C0COaaC>COC'(hC00DCOe0C0aDfh-C0h-ttiCKN(Oh-CDfh-^^<r«CC^ r-< t-< f #-• O O
(MrMrorooufMCycgc^tNj^(M*M(MfMfMfMCMfMCMf^ en m up, pi nn m

o ooO'Ohimn^c^oo r^4T*«-»*ra30irO'r^ir»^trv4-f^^t,-«o«-*«^cc»r*(MCCtvjoccofNj a> c c •» m o
CDC\i'f-Of-O*r\rMC>*t0'>0C\i
c\jcn ro(0(\jfj(^con^(n^ cm cm e\j m en .»

I I I I I I t t I I I I

mf\jrorgrgf\j<vj<vjfM*Nj<NjcM
I I I I I I I I I I I I

I I I I I I I I I I I I I I I I I I I I I I t I I I I I I I I

(0<AH<C(CO*0^ sO^Or-fOOC^fsJOOCO«-«f*-«-»»-H«-HOO ^^ODH^iPtDO
C NP)MMn(\iNOCNC^HHCCNHCC NCHfMNOCCC en

I I I I I I I I I I I I I I I I I I I I I I I I t I 9 I I I I

^^^»^ r^lr f-Htf^•-^<^J«-^f-<^^l•-^^<^J^^J€D<^ifc4•-^^--lC( •-^•-<c• cv c cv <c •-*

_-, — _J —| —

H

,-1 ,-H —t ,-< ,— #-H

h" CO GO O^ o o
-* * *f -» -cr m
I I I I I IH 4 Ov O 0< iT
C C CM O C *M
I I I I I I
(\j «\l 9— ^- •— O

to

<
CO

u



CO

<
co

LU
>
LU

I

LU

<

Q
Z
o
o

* u > «)

T3 3. CJ

o
o o

o

rHf-<e>r^<?^tHoo.?f-*.4irr-ifri,Hflorvjr»-cDf~r»-r^<£«-tofri'*ocr' Ot-Hh-K^irr^-r^cvr^r^r-r^r^f^r^r-r^r^r-

•-tiHt-ltHiMf-<fMf-(r-lf-t rHO»-<l-*»-l#-ifHf-l fM»HtH»-^CtHrHCOC'0
o- <r> »-H a «t < a -j a a- -c r". r\ .4 *c <j u u o it

f\Jf\JfV;f\Jf\JfNJCVf\jfVf\jf\JfMCNJf\Jf\J«\l<\jC\jf\JlV

o
•»

«<«iO(nn'()0'mic(niMo*«a,|(1 co'CecHOMciMOM r-oooc«vjcoir>coooooooooo
•"-• •"• r-* f-l •Ht-t»H H H (M H

**44'*'», -*'flr'»-*'*-4''4, 4«**Air*inir\if«»ntr\if\ir>mir\ir\mir\ir\ ^ -j 4 <r ^ iri «-, »r tr, tf. ^ ^ to tn u^ it ir »fi io it

J.J.,li.ill,l.!.J•JL l J ,,,,,, '• ,,,,,, • I I • I I I I I I I I • I I I I I I I I

IVNftlNNOOC«C«nhCMnHCHCNCiHNCCCIVC OC\J.-l 1-ICC»-<»-ICCt-<C.OOOOC100rv
• II I I I I I I I I • I I I I I I I | I I I I | I I I I

^t #—l #-* ^-» «-l *-H »H —I ,—1 _h .-< —

_ ooooooorg
I I I I I I I I I I I I I I I I

*ccno«*iccfvJC>f^»-'<vo«^*"Hfvjfvj^c <vc, c^
I I I I

<

o

>

z

o
a

I z
000

o
o
n
I

lu
00

O
o
r-

o

c

I

f\f

I

r-

o

I

c
r-

oo
o
o
1^

c u ir tr u- it ir.^ (f* if
,
u- tfi iririfi c tf> (nif)inh<c(\i4gotfj40irHO>cc<C4a}^i(DiC4Ho^c>hifj r\j r\j ^

co-oaoHOO-o^frfrMiMriro* ocoooooooo^c-o^o^oooDcooDcooDflDeocof^r^r^^r^f^f^ #-1 #-< t-i
i^fM<^(\jfrifri(r,f\j<^tvjryf\j<\jrgf\jfsjf\j <^pn«om<n<rt<f\i^frif\jfv'f\j<\j€\jrgfvjrsjrycv(\jfvj<\j^cv;cvf\jfvj(\jco m r> en

O
•»

"^O ©OOOOOOOCOOOO.CC ^i-tHaC4M(DOO«HtnoCOCMCC0)CN^CCh0'0
fsjir tfinj(fiHir(off-co«OH4^(c FHrvi^Ha«-)»Hf\ji-icNi 1av icc>rgoo*CGO>c«cor^o^iC^<Qv c«Cir)0^aDt*-4trl 4irt {r\tt\^crt'fir\-3'Cir\mW-4 *-» »-H f-» iHf-t»HrHiH»MrnHfvjpgrjf\j(\jru(\J(\J(\J(\J^C14nmPiri

f-^f-trkjesji^p^-tf^jrini^^o^or^r^^oD oOH(vjrj(^4<fj*c^coacHHM(Nj^i^44tf^ir<o^^^r-co
ir\if\ ir> ir a-, tri in it. ir> <j-\ u"> w* *^. tr tr. u~ in 4 4 4 4 4 4 4 4 4 ^t 4 4 if it if lt if. if> it. it ifi ^ in ir if> if^ »n ifur
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 1 1

o«-h*-<csjcci-i»-i<\i#-<c»-<©ccoc i\jfNfc^irifn««ic«-<<NJOrncCPr>rg(Mfvj(Mfvf\j(\jf\ji-icc«NJCrrgo
• I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 1 I 1 1 1 1 1

ir\ m t-n

« hifi

o »-
4 44
I I Io<o

tr\ (M |T|

1 I I

l/> *-l »-H

c

a
lu
>
O-

o
_l
d- •
c »-

I z
l~-«J
l\J

o
->
a>
«M
I

Ul
f-
IM

CM

IM
O
a

1

Ixj

CO
rg

B-227



o
o

c
o

o
if
o
»f

c
o
c

o
o

nCH dcycncncnc^cvoofo <m <m >£ *c < *o •—• t*\ f*> to CH pi jr\ fc\

- *>
fc "s; *-H««D C^h'^C^OOf-l^' ^

CMCMfMCMCMCMCMeMCMf-ifM

cd if »f m r- if cm
CD CD 00 CD 00 CD 00
CV CM CM CM CV CM cm

PI t*> *0 00 %0 P" CM
r- try cm r- o> oo o
PI PV P"( CM CM (M CM

<*^ CD ifl

o o> a
ec f- r-

^inO'4,

cr, m<\j<\ih-c*©r~OaD00tf\p"*
r- ofifPiP"<CMP"\p'\Ovo0^^coififr-%o
p> p^p^op^c^p-c^cvcvcmcmcmcmcmcvcm

OO OOOOOOOlfO
• •••#*•••••
p"icc»-<f'-Oi-ttr\.4"<cioo

4400MIP0 *-•

if co oo o *o oo cm
rH r-« .-i CM •—• •—« CM

O O O O O O O P-OOifOOOOOCOOOOOOif
lf\ (fi fNJ O M <H »0
CO O P 00 "C N iC
CM P*i P> pv P*i Pt ^

O O P-
IT* «f if

li^p^Jeopg4^lf^l^0^^4Ccot^c^^(^OWH*4if^^00©C0H(DiHHOO
eg CMCMCMCMCMCMCMCMCMCMPicMmfnpvp'v

pipv ^^iftfi©<©r*»r»oo
ir> *r. ififififififififif
I I I I I I I I I I 1

i-^wt-ic mrgooooo
I I I I I I I I I I I
9—C f\Jr«H O CM C *-• O CV

CM CM ^ ^ O f- 00
if *f if tf If If if
I I I I I I I

h* t-* *tf h ^0 0^ »H
CM O O O CM CM P"»

1 I I I I I I
If r" IT nHH H

0> O CM pi ^ if* *c
**f iT> if if (f if if
I I I I • I Io o *» <n cv oo oo
«n (niv(\jcHO
• I I I I I I
i-« •-««-• CM t-* C CM

r- r- oo
if if if
I I I

t* o* o
CM C PI
I I I

CM C *-h

CO 0>OO*-ii^CMCMCr(C^^^-tfif*0^r*-
-0> -^iftflfififififififififtfiftftf

I I I I I I I I I I I I I I I I
CM 4lfi444»irC^^O«C0NO4
O f*f-»CMCMCMCMCM«-<C H H CM fV (NJ (VJ H
I I I I I I I I I I I I I I | | |
CM O CM C «*Ov CMOx fr>C\CMCC«-iC>f<"i«-<rg

a
<

4
a*

CO

<
CO

a.



CO
—I
—I
LU

r—
<
CO

uu
\—

<

a
z

o
o

S|3i

o
o

o
o

PICO (Ti »C h >C iOiCO^<£ | OtC<0<C>C<<!

c
o

fOOOCDCOOOGOOCOOCO

h^ ^ en r-
co oo r- *c
<M<-H <-• i-h <- PI CM*'! fi fiff»"t<\j<MfNjfNJ rufNiCNit-if-tt-H

c o
o o

o**^>fvjf^ocor-r-oooc\j^-r-tr\r'-o r^ r- r-

^nNpgnHOOO^OiOCDh-wcotn^ri ^ooco
c i m en en fri en p, en f\, rvi <\i ro e\j e\j -i »-< *-< i-t c\, <\j e\j

•-h f> <t O \C •» COOOOOCOOOOO ITiOOOOOOOO OO4C0WONnPiHOOC0OPlin(fiH ooo
G0CO Oh h
(MM en en *n

-*ir> so r- co

I I I I I
«-h ^ c\j en en

00 c h c
1 I I I I

rof\i rvj cu r\i

irr-ooenr-o»o-^tr*t-trfc

hC0OOHO(NJ(\J^fA^|f\
fnensr^<f^-tf>r^^^4

exjojen^^ina^sO^Oh-^flo

I I I I I • 1 I I I I IO^HMHlOHHHJ(<lN
rvji-»ccoi-iocoofsj^H
i i I i i i i i i i i i

cnHfHtTHe\jMe^iH(Mr\jM

<-iOOe\jo<»-^^f-i
^ lOOifilTOMfAH
fMrgrsjenmensJ^fm

<-if\jf\i«*u"*irsr*rk-co
li^inirvLnvr-cnmintTi
I I I I I I I I I

«-«rw O«-«r^e\jfn»0**
00»-«o«-<o*-i(\j»-h
I I I I I I I I I

oro(Njt\jr\jHHH<HO[\i4^NO^m * r- o
^**nu>«o*or-f,fc ODooc>t>o*r\Orgen^' co .* o
fNjojeNjesjfMesjroeNjeNjrjrjrjmfnen^t^^f e\i e\t *n

fnr-r-oocoaocoi-<«-HCyc\jfn*»«of*-co i-« e\j co

I I I I I I I I I I I I I I 1 • I I III
enif\cor\j<*icoofne\(%o»-<»f\-*r*-«-H<Mfnen »-«ooo
OOOOr-ie\JrHeNj^-(i-HCOOOOO»-tC OOO
I I I I I I I I I • I I I I I I I I IIImpc (\iOihc r-<t>rH»-t(\j»H(\je\je\je\(\ *-<«-tC

<



o
o

o
o
o

o
o
o

e*i «m en co ci c* w n ff

entfNP'-PcP-en^C^fn
U"l P- tT <w3 t? C «C iT> «£)

PcPcPcPCf-<Pc»-<t>-*i-<

csj(Njf-H o%c*CsC*c*cO'f-'r-NC<:sCC^-| C o p~ co

c» ^ c (O(0rH(^f-ir, irt'-^O^dir^-c^pi < r. x
<f m (O oDiOJom^Ncioo^HH^ojin irir*^-
— i— i-. PcPcPcPcPcPcPgpcPCf-*)-<«-> pc pc pc

o*- i«nir.OPcco*o«-..»>cor\;p-co*no>

pcpccoc|'Pccopcccpc>opcpcp-pcu"\c>>pc

•-< 000iT>00000
^ • «••••*•*
rsi occ o o o o p~ p- o
m _,_,_,_, (sj f^, (\j r. (\j

(>0 O H H M w -J tf\

I I I I I I I I I

«w»-h rv C (\ f\i M fv f\j

I I I I I I I I I
Chi^C *-«»-«0> CCM«--'



;— u ¥

CO
i

LU

»—

<
CO

<

Q
Z
z>

o

4, «_> W
-f ro > 0>

o
o

<\lf\J

GOiT>

o
o
in

(^•^O'C'O'ifiBOiOtOOiriiAOOOtfMr.Jha tnirtooocu^omu^ooooooo^r-^

i^ rH-H

(fitfN

1 I

(NJO
I t
OTM

0000 00OfM<\jrsJrsJrHfSi(0<t<ftf\»0Or-0003O0DO0D
i-hi-i ^f^(Ni<sirvjf\jf\jf\jf\jrg<\jrsjco(\jfsj(\iro(c,«\j(^f\j

I I I I I I I I I I I I I I I I I I I I I I I I

(\J •-(•-•OOOOr-irHOfvJOOO<ci«-«f\lO»-<«-<©Of>J*-<
I I I I I I I I I I I I I I I I I I I I I I I I
(NJ MO fMf\JC\Jf\J<M<M«NjrH*M<>jrg#-itMfSJrHC CVJC MO1 CM

HHHOOCl frh<ClT^4CNHNHHH f^C^
m<^C^C^C\ifVCslf\jC\JfVjryf\JCgi>jC>JfNJ(\lfSJfM *o mo «o

ir«tnooooino*r»noooooo»-icOf-*
oro-Hi-Hr-eol^ir«<rf^o*rvffc-^ooflO«-t^)m
HHH(MC>jrorj^<0>003flOHOCC'HOH

i f 1 i i i i i i i i i i l i i i i i

<OH<imoicir>c>*Hocoov i>'tor>j'OiA
(\j«vo »-«»-<©f-<coo*n*-«c\j«\j#-ioo©c
l I I l I 1 I I I • I I I I I I I t I

•^Cf\JfNJ*\J*\:fsje\.<Mt\J»-<«-«fMCO<NtC (\j f\

<*> o r-
lf\ IT* ifi

a w-4 eo
C\j (*"* c*i

I I I

CM «* rH
N C M
I I I

C r* NO



to

<

UJ
r—
<

Q
Z

o
O



to

<
CO

IX
LU
I—
<

Q
Z
o
o

. 4> —
- -n > as

=*,= = =

*== =

Si H "C

o
o

O
c
r-

o
c

o^or- oo»r\^rg*oooooooooooo oooOiTiooot-»»of*-r^cMr^rgr>j^*^(^«\j»oooc\jo^ocoeo

tfN<\J O* tfN CC ^ C' <t * O «' nnO pi n N Pw (D IT * »Ti^'^^^-^-a'C^(MOfVJ»M^4 , O 00v »*-<?'»OCC*0h-^fN-«Or,^<0

4- • • •

iT> CNJfsj (M (\J

r-r- h- co
in ^n ir\ in
I I I IMO CO P^
CMfM CM O
I I I I
com CO CVJ

OOirvi^ioo^ooooooooooo ooooiTiorvjO'^fnmeot^asoosomf^oD^ooooo^Ofvjcsj
r*csjo^cr-^)cooooor-r-i^-»ooo*^

«-»«-«*-(f-(fH«-if-trHr\j»-if\j^ifvjf-Hrijrsj

C Cf- C G h h f\j (\ pi pi ^ ^ iri if> ^> %o r-
J & w\ a~\ \r\ <r\ \f, cn«r\tr\y\cnir«iriLnir>»ri
I I I I I I I I I I I I I I I I I

O #-<f-*r*«-«f\i<Mf\jO*-tf\JOC\jfv;Of^©
I I I I I I I I I I I I I I I I I
tVrHfS.f-«»-<<Nll\)a-fMO^»-*0«-'C <\l O «**

C**n»-HO»H»-i*-i#Hor-oo^O'rfflDtr*oor-^rHr~f*otnoDO>fM«-<»o
tHn(0(n^(nfn^»ri»o«f>tf\'0(D«oeDN(>ooHO, oo,>oa «-•< o o
•H HiHHHHHHHHHHHHH<HHHHNH(\JH(MHMMM
r^ (oooH(\j{^m'Cr'cooot>oooHt-tcvj(sj^(r4 •* tr\ u"» <c »©

l I I I I I I I I I I I I I • I I I I I I I I I I I I I

o »-<*-40f-toooofNJO«-<r*j»-*ooi-»ooco»-'Cc^OF-ioo
I I l I I l I I l I I I I I I I I I I I I I I I I I f I
»-« © c cnjcjcvjcnjc C C, <\jiM*-HO^<\)C»-tC>»-<eDeMC'rgODrsiC, *NjC

«l



J: q > V

•C

vOtCO-^^-^OHtoCWitf'O^^O^tr. GH(^ inOh9'I^HtCiAa}OOk OC'>C>C^<£4)40^0>r<lf\4<00
r*-r^»©cogfr^ococMOx mu'Nf~«©<©oeGcocDf^ir*^-ov

>

cm cm cmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcm

oooooi-tocMOi-i©CMCOcc»-tf**cocc*co»occ\0'<to»-<
m <f it v* j- j-\ u u^ y- >fi u-\ m it it c c" cm rj p~ r~ r (S f r*. c\. rr r~

CMCMCMCMCMCMCMCMCMCMCMCMCMCMCS-CMCMCMCMCMCMCMCMCMCMCMCM

cm
cm

c

,-.0* eococn'Ocor~«©or^ir»cn©cccM©r-.-HCMr~«C'4' >-»*©or^f-iu"\©i-icogjc*-or^c©»-<cocM»ccMr-»n»-icMcoco

CMCMCMCMi-»t-<»-<CMCMcncMCMf-<gj>CM

p-iro cMcricn<<tincoo©»-«cMcncn<ftf\irt^'Cf^c^co
-? 4- -t <J -*<»-? ^t -* ^ a^ ir> ir-u" u^. tr» iti «n u~> a^ u^ 4T *r

I I I I • I 1 t I I I I I I • I I I I I I I I

OOOOOOOO»-"f-l(rii-*i-lrH*-H»HrHr-tr^«0^'0s enooooooooooooooooooooooo
I I I I I I I I I I I I I I I I I I I I I I I
a: .* - ir. cc> ir *-* c- <\ #- r- r- i— f .- .- <*-. c en © cm cc •-<

ooo-r-cocDr--cD«of^c"-r~»oc*-cc©t~t-<o©cMOr-imo<frw «o
cMCMcncncMe\.i-imeMCMe»ieMCM

I I I I I I I I I I I I I I I I I I I I I • I • I I I

OOOOOOOOOOOOOOt-«f->O«-<»-"»-<»-<f-t»-tf-<i-tf^»0OCOOOOC©00©OCCOO«-'©CCOO©OC©C
• I I I I I I I I I I I I I I I I I I I I I I I I I I

CO

<
CO

LU
r—
<

a
z

o
a:

o

S-2^ -

a:



CO

<
CO

0£
LU
I—
<

Q
Z

o
o



! jp •Si

CO

<

LU
r—
<

O
Z
o
O

ro if <L>

=fJJ

o
c

o
IT.

o
IT.

1/MTl lT>



oo
o
o oo

c

a, «_» r a— *v > a>

r-ff m«OKio #-<

tfiO m m <o o m
-»o <o <o m <o m

^^^** * m ™™™~**^ rt nf*Ma>inma«oo'>o-.oa.»c>>o-<oovinON<o.».»o-.-«o'-

?>SS_^ — ~£-;-';*'vif*>o<o<CrH(\j,H.-cco*>eo«o<oo<ot~r-cDOvoeoinminn«of^.»oin
»M«\Ji-l«VruCMMrvjCMfMCM«rg rHro<M«MKJt-l-i«rt««r<t-.«« „„ rt « * 2 in

4

m



o
c

o
o

o
c

"O ;» QJ

(\J(T CO CD (VI (D H O CO O »-<

irotr>oo^o*M»o(^Of\jc^rsjr^oor->oofh'OCNi-*^ooi^»f>o^oDO^
m^(«rif\j(^rof«ir^fvjeMC\io^^^oeooooC'h-^flDC4 fw ^^floh--*eDr*"
f\j rgc>jfvjfNj<\jr^f\jr\jryfvjrjfsj^f\j*^fvit-*.-«»--<#-<»-if-*»-«r-<^-»f-«»-Hp-i«-H^t

cc cnj h- r- <\j rsj c\j

rg tf\ rn jr co ^ o*
4- O ^J CNJ O «^ f*J

*\! •—I f\J f\J (M (\J C\J

^iriOO^or^eooeo^ u^i^r^or^^c\jc^corvO(\i(\f©o^oc^oOtf>moi^cvjOi^orxjO<> -* OiTlTOOO
C -J a. < sC *r\ •- u~. *y c\- o^

^o*cr\eor^r-cor^aflo
N if a ^ r. if h
m o tt\ r- o »© h-

r> tr 4 ^ if u" ^ >£) >£ N CO

U"'U" !/ Ji U" if. iTi »f ii"i i/ U"i

I I I • I I I I I I I

Cg«-iCr)'-<f^t-if^»-<CC OO
OOfMCOOOC*NJ(^«N(
I I I I I I I I I f I

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I t

H»Otf\h-oecHiHO^(ri^(Ni^nif. mf, f'ir»OHtf>>cir\(^(nf»-H(roc
O OOfNJ*^^<^i^'SI<VJ»-*OOC«-«f\:fVJfNJO*\l<^rvJf\JPV;r\jf\jrsjCri^HC^*^
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

(^O*^*— f> *-<|TirHf-(f-i<\JC\j*\j|\J<\Jf-' *\;»—<Mt-'«-'*-'«-'»-* r^,- •—•-<•— 0D#-'«-«

(M CM p- pi * t*n ^
^ ^ * * ^ ^ ^
I I I I I I I

*e (* t*\ •-* *j r- iTi

rv c c i-H -< t\j *vj

I I I I I I I

CO

<
CO

a



CO

<
to

lu

<

Q
Z
r>

O
o

o
»
«

r^f-i*r>«Ci-i^o»f\-*-**»«-<rgf^»o»-tfMO^r^^oflDfNir>jcD(MC, oooDr^«^»-'Ov f^'or^f\ja>^^a4ro, cc^ecoo^-«oo^^

n" r~ (*-. <t-, fsj fr> (*- c*-, (^ f\. f\j fNj rr ^ (t"> c~ c r-j <v *- •-< «-* <^ c^ r» n <<- <? r- r c^ ^ ,_, rv <v r ^ r- n- p- (x c\j r\ — •— f- Co o n r
cofNjf\jCNj(Nrvjf\jfsjr\jrgfsji\jrof\jivrorjc\jc\jfNje\jrsj(\)rororof\jrwryrvjfvjrsjfNjfNjrw(\jr^f\if\jfvfvf\jt\/fvjf\jf\^

<t •••«•.••»•..•..«............••.........«........«.

«0'0*0, ^^^(hO>^0>*OOOOOOOOOOOOHHHHHHWHHH»HHftl(V(\jf\l(MM\JMMNJ(\jCl(«H^d
I I I I I I • I I I I I I I * I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I Ioo oooooooooooooooocoooooooooooocooooooooooooooooooo

K OOOC.COOCCCCOOOeC.COCOOCOCCCCCOCCOCC.COOOCCC.CCOOC.COC.CO
" < I I I I I • I I I I I I I I I I I • I I I I I I I I I I I I I I I I • I I I I I I I I 1 I • I I I I

U-

<
o

a.
UJ

a



o
-» c

c

o o

* co cm (*- r-c*"iif\ii"tOcor»-entr>ocnr'-©--« **CMCMi«H---i.ocof©r"-cc\Ofni*'i»--i."r»n«9> co mirirMrinff>pM^c»ff
Cm CM en en r~ <r. o oo «-h «r> co *<~. r~ tr* c, < c it. -J < -4 .4 «» -4 en m ro pn r- i en co cr -«-, n,i en tr *r. u-i if tr *r it it it tr. ir it

(-tf^f-ivH KMCjHNHfHiHrHHriiHHH <v(N*\j<\j^jf\jf*j<sjrj<\j<vjrsj<Mi\jr\j(\j(v CMCMeMCMCMCMCMeMeMeMCMCM

CM
CM

it. ir. c> oo

iD cm oo cm

«4CM-"fr-u*tOf-or-o--ir--ir\r*- oocM»i*iO-sr*rioD.4-r~r-*DOenir.oc>'C mccMf--c--'4/Oce--ir\f*----'

co CMOOoeococnoineMcooco
rr-J*r*-O>«»r*i--, 0D«r©CM.J*eMr-CM fHflMf-H*-4«--tf-H»H--Hf--lCM--><CM*»HCMCMCMCM

u-> vcottOooc<OffiOO
•M r-«t--"-"HeM--, CM*-'eMf"-lCMCM

c
UJ

<
a
o
i-
i/-,

a:

r-r- r- oo «o
rfMTy if» if\ tn
I I I I I

eg .-*• m en u"\00 coo
1 I I I I
o -~< cm •-» cm

o
CM

ir*£<*or*-coaDf-*--*CM-a>*-r<£r--oo
*J -4.4-4-4-4ir\'J"*i^iriu'iir>u^ir*
I I I I • I • I I I I I I I

I I I I I I 1 I I I I I I I

I-

ir<fSfa*-aoaor>cncn<-r**ri-nir>«o»6rk-c*-ao
•9s -4 -4 -4 -4 -4 ir> *r\ it if* if . m in a^ u-> ir u-\

t I I I t I I I I I I I I I I I I

OilCMrHi-HMOOCOCOCCCOO
I I I I I • I I I I I I I I I I I

O O'OO'HHMMirKfl^*
I I I I I I I • I I I I

O OOOOOOOOOOOOCOCOCOCCCCO
I I I I I • I I I I I I
CM C •* CM en C * fMrirH IT ih

en
r-
CM

CO

_l
LU

I—
<
CO

a



oo
o
c

o
o
•o

oo o
m

oo
o
c

O OOOOOtfl^hhNir CO CD C> CM f- *t M*awoo or* o hk^hc^ h- *o o cm cm r-

J= n> > a> C en h o f-HfHCgrgfM<\j<NjrNj<\>
m CM CM en r-i CM
Qs ^ O^ CJ*

1
* ^i 0* O" CO O* 0* 9s

•-tor- cnj •»

iri tn irv «r ir

< •-ilT <£ tn H H W PMNJ ff MH
O ^ ^ ^ If O ^ <*"t C* (*~i d {<"> C»
v£) vC \C >C V"i %© ,-T -tf -3* -J -3" <t -3*

*



— TJ > o>

to

<
to

0£
LU

<

Q
Z

o
ac

O

o
o

c
o

o
o

o
c

c
c
c

o
o

o
c
If

o
c

O co en co en cm ph ph cm en cm if co en O'OffO'H CP *f CM en inihO' <f cm r» o o en cd (fteD a ^O co cm <r ~i

if <f in ^irmriMrH« o o o o o o
pi pi cm cv cm cm cm cm

<t en en ui if en
o o o o c c
cm cm cm ev cv cm

*o p- p- wo p- sc <. <.occoo ooo
CM CM CM CM CV IM CM CM

pH PI pH C
r- p- p- p-
f- p- P- r-

cc <-h o p- *c if
pi en cm cm cm cm
If If IT If IT IT

if cm cm c cm f- O co cm P-
cv. cm im cm cm ph cm ph ph o
p- p- p- P- p- p- ir if if <*

org p~ cm P- co o e> co p- co if im P- ph o p~ ph cp niroo cm en .j *s *c co pi .* o p- cm p- cm ph a o n cooO1

<
UJ

p-co
If If
I I

p-o
OpH
l

pn«t

«
c
-J

cm Pi pg cm cm r\j

.£. »J7' ^ ^ *£ iO

ph if *o P~ P~ co
if if if if if if
I t I I I I

<r o •* a r- -cHWNOCH
I I I I I I

vC O If <P pH <f

if o \0 <t -* vo
CO CC CO CD CD cc

en if wd P- P- co
if if if if if if
I I I I I I

en <p «* co P- if
pg ph IM C O ph
I I I I I I

st C If <T ph •»

n



J! =

;
— S <u

^ ^S -2?

00

<
to

a:

a
z

o
Or.

o

j= m > a>

o
in

ir»o





— is > a>

o
o

o
o
o oo

•••••••• • ••••••*•••••
com »h .-< o r- r\i in •tfi,--c*coo^fNjOfOf«-C'0«-i
(^c\Jc^cn(\jrg«-«fMc*vjOk o nj o* «\j o cm ** o G •-•

•* ^ oo ao o m m (\j nc •-* a (\i c r-"ino><\i»—imf-r^ooof-ao
f^ o^ <f en ^ m in «n c\j en m i> r*-

CO CM f<". f\J <*> .-< «-< \0 \0 f" If i c^ ^
O^^tr-m^cootri-tf vo n m

f^ ©m H^HO-ffioaHooo^^HOHOHC* *n *o *o f- r- m o -d- oo <t t> *sj oo »m

CO

<
CO

a:
LU
t—
<

Q
Z
ID

o
O

— T3 * O)

coin -t <f it <f iT> «» *o .* i*- f*- m j- <j- r^- <t in %o r- •£>

^'•••^'^'•'minmmmmminmininmmmmin
I I I I • • I I I I I I I I I I I I I I I•rcsjoaot-i^co t> r^ <c »£> 00 t-< it. r- -o as (\j ,0 m <?
Cf-"f-«oo mm H c mo c\irgor>jf\j*-tiMr\jt-i*-t
I I I I I I I I I I I I I I I I t I I I I
•-•tf •-< «tf O C\J O4 *v C C\j C a»HC H^ MC CMC f\J

m

(0 lf\ O rt H rl O
n <r ^ »r\ * *o *o

O »-«C\lf\JCOcn.*C000
lt . m *n in m in m en en
I I I I I I I I I

r- Ohmn WHHin
«\lf\j©COOOC\JO
I I I I I I I I I

f- *<f>Ov C*M>MM(^

CO <fr CO f-» f*- o
**ooo<*«—<c\ico^)omcn*om

-3, mp|"im<t ,»i'C'inmmin^

o

o m

c



to

<
to

I

LU
>

<

Q
Z
o
o

»_ a> . —

^^ E

J: ti > g>

Oo
o©
o

o
o
o

o
c
c

o
o
o

o
o
o

eno cd co co a? c o en it c^ ^1 t> o cm in »© en .* *n o o o * •-» r~ co oo r^r^incoen-^Oi-ieMOenoeD

CMO 4
eno c\j

4 CD -J Ci CO

CC CO CD CD O
<0 OOHOf>NCO

\C Q. CC CO CC ff C
en ^ o r- en en
o r- cd <c r^ «

o co r-
CD CM

O CM
HO en

oococoff'CHPir'COsfcon
rHfHi-C ^^-tf»»-Ht-»t-lrHC\JrH

I I I I I I I I I I I I I

D *
oen e> cm cm cm »o o r*- m o- -or t-e o co in <r mocr o h o -of o mo oo hh-ircoco>tOHc\jocnoco

CMen O
r-iM o

or- co
en en en
I I I00 in
CMt-< o
1 • lmo crt

CM CO CM en O
co r~ oo oo *c

4 J r. cc co w *
r- en en «> <r ^ en

cm en r- o in .*
r- «o it r- <o h

en en en en en.

I I I I •

<o en r- * cd
o o •-* o o
I I I I I

co m cc en h

<



Si

3
Z
D
D

3

;
-= S <u

&. o, 4,- «.

O O
o
o

c
c
o

c
o
o

o
o
o

o
o
o

o
o
o
in

CT:(\)irOOlfJ»HHNr»f\i4M(rM^Olft H a vOO> *T* O O •—1 t\j f\l h if\ hO nn 4 C -C P ir « r^ if. h-O
<t <r a cmcMr^*»iriCMfnir>c\jcot,"-»—if"-*c<--i.4-fM<> if* l^i \T\ *-h

O «-< i«n r^ «0

I

ri t-( f-< CO f*\ CM cH

(M(nOiTtf>O4<f»fl0^H(^MOif>O *-< o o o m o o o O iri ^ o O* h

I I I I I

40<oo^(ntr\r\jin

irCf>^(>r-ooo, (Dh-c, o, oo^oDh-iriifi

irinifi^inifitfitriinifiirii^inifiinifiu^
I I I I f I I I I I I I
^CMir\©«-«of>fMr<ir- o %o 00 *-> r\ ^ r-
<M«—itMCOfic—ifMfMO M^tMO^OOO
I I I I I I I I I I I I I I I I I
r\. r- o- c fH <\i en .# <! *£) r- cc c c cm r". m

it pun h -^ o o r*-

(n {f\m «f| PI (\j (fi M

iTi lf\ tTi iTi *f\ iTi til IT> if>

I I I I I I I I I

I I I I I I I I I

co **
ir *\
I I

cm in
*- o
I Im »n

er- go co O CO CO
f\J CM CM CM CM CM

in «o *© p- r- ao
IT IT\ ID <T> IT) U>
I I I I I I

fri 4 O O «OiTi
O O C CO o o
I I I I I I

u" ir a: 4 h 1; 1

<*"i(M«-n*«0eDlK-in»-i
* h< n irm in h
CMCMCMCMCMCMCVJCM

f^cMco^-^or^r-ao
ifi u~i in m iTi in in a"..

I I I I I I I I

^ rt (\J Ifi 4? O lf( IfiNCHCOWOO
I I I I I I I I
-or ir in/ if 4 h ir

m



o
oo

o
oo

ooo
m

o
oom o

Q> —
ro > a;

in oo its
eg cn cn eg m cm
C HtDHHK

« r- m m •-i o o cn o m cn

fn en (f> CO



to

<
to

<

Q
Z

o
O

•o > a>

O
o
o

o
©o

o
o oo

rviwD niftHON0D^*00'Oi*i ^-»»0-«(^oo^^J«Mr,- »r\ «r> eg r^ f*- i\j c> m m r^ tf» irt r-ir\»-if-«ococgir>.h»oo
-T if ifi ifi p IT C h l^i

<\i m tr\ r*. co i\i *o
tr n «o o o ^ x ^ h- i-t o wo^ <n (\j w c> «o m

f\jgDC0CDOun.*Cn.1>.»f'-

I I I I I I « I I I I I I I I I I I I I I

cyi© oirvf^ocofy^^t-tor- *«» go .-< s o o eg <m r~ if* r*- c\j i*- r- «c tn r- r^- ir\ i*- o or-c^<o(\io<*ofM^'-*

if\m 4f>iri(riif\»f>iriif\mtnir\u~i
I I I I I I I I I I I I I
fswn wo«Or-*cn<4'(oo<Njotrto
OO OOfHOOO<^0«^00
I I I I I I I I I I I I I

O c C1 C1 l*"i O <J IP r-

O rH(\JC^'tf.f\»Of»-€0
if\ mtr\irtiTt(r\ir*iDin
I I I I I I I I I

NONhOOOOO
I I I I I I I I I
cr. it. 4 (T, ir ir «n r- it



o
o
c

o
oo

o
oo
m

c
oo

o
o
c
in

^^Of^^ffmotH^o-* mo^c*HO*co fvjir\co<o<^cor-rg^>^<Njcoo ic*fncM©<oor"-r~o

— <0 > OJ
tiff, eg n
O" OC CD CO f**i-ltH©0©©c>OOOC>

cncncncimmmfgcMCfteneM
O O 9> 9> 0> O) muv
mm-*.*.*.**-.*

m*-cMcga>^-r^.*r-r^coom

• l l l i l i l l l l i l

4 HHO)0 (\j>ONffl
IT -* r IT c -a- *o «*

a: "5
-2 **>is -E

155- M
M

r- q* <r (m ^^ott?>h>h(M^40<fl r^©<c)«-io©<ocM ^^c*^cdm\^^mc r^r^eoo^ocneno
>»>e o im
coco o o»

**Oco»-ir*«-«i-iCM<o*inco
fi*r*'f^oocoftcoov ov cococo

>oe>.»r-ioeof^r~
cccr«r~ruco<Mcorvjc\jiMir\o

e»**©*oor^©»Hintn

fncn^-tfrnmcnme'i

ir> ir> m in irtfM^iAiAiAiiM^tfMrttntA
• III I I • I • t I I • I • Imm f^ co ^eo^•f^Jc^'f^Jf^Jl^^^oeot,'

OO O CM CMOOOOOOOOmoO
I I I I • I I I I I I I I I I Imm t-i m 4H^O(0(H^irir^Hir

©•Mf-icMm^-h-ao

I • I I I I I I

*-<h*coco*©iricO'0MNONOOOO
I I I • I I I •
CM^f-i-cfmm^m

inininininLninininmtnmm
I I I I I I I I I I I I I

m-»CO>0<Or-m<t.»f-ir--r-r--IMOOOOOOOOOOOO
I I I I I I I I I I I I I
C(rt-(\i-iff-.irirmirfHir

© f-it-4rofy m m 4- m *<)

I I I I I I • t I •
<o *-i co r~ cm -j o ^.^ c\cmooooooooo
t I I I I I I I I I

CO

<
CO

I

LU
>
LU
—I



o
o
o ©©m

o
oo
in

o
oo
m

o
o
o
m

o
o
o
in

o
oo
m

ID » 0>

r^«fi> oo o m cr o c« Hrvj<f 4
• •••••• • ••••
•4cm m o i^ ro «o o m co cm enO© IMONh* CM 9>ffm4mm h4 -4 -4 nf o- -3 <r <» -j -j

\0 cm r^ co r- o moh w *c en o r- «o r-
• • • • • ••••• ••• •• •
< r- \0 -4 en hhoho m co <4 r* -a- no<Dhf 4< © \0 <C m m Ci iri rn t-i CM f\j

•»•*•»•»•» in**** .4 <4 -4 .4 -4 .4

>o <c Ift ^
-4 •-< m m
.-< * <o r-

•* o
en f-i

» «T » CO

: -^: <-> ¥
«M
nj

en*© cm © r- «-i © #-*

fien CO xO CD en © \t>

«m4m en * * m <C O

rHCM m4^«Ohh«mm m m m m m m m
I I I I • I • I I

r^vo \0 r- cm r\j en co \0
cmo o o o o o o o
I I I I I I I I I
•ofm m m m m m am m

D





*Za

m » o>

_i
_i
LU

<

LU
>

<

Q
Z
D

as

3

*>s :

o
MM
IT.

(J
•—

a
K
m
•—

c
z
o

<

0:

Ui
03

cc

o
o

HOI O-«<44»M0-W»ir
MO f(MD«*'*Il^f>MO

HIT ^COOOtTW^Nirif

r- Mf. <t j « o h
• ••••••
CO NH«H(-N(0
<\j (Meof-icoaoo
m m i\j m c\j en ru en

r- NH04400'
• •»•••••
CD 0^ CIO M ih IO O
•H »h <M fsj r\i f\j fw CM

•-<im fo*if>coo»o>-i<HfMCMmeo*<if\in>o>ch-r-co
4- -# •» -* •* <t -* ir> tf-. if* if> if* u~> ita ir> *"\ ir> if* if* »T' ir> if< tf>

I 1 I I I I I •• I I I • I I I I I I I I II
ff"OCOHd«MfirsjtPr«»(\^OflOHll>OlfH»H(<lfl
C*JOO©©PW«-lf-»<\J©l'Hrgf-ICgf-iegf<pgr*i-irHCrH
I I I •• I I I I • I I I I I I I I • I I • I

CD

O
*
CD

O
X
o •

I z
luO

B-25 3





APPENDIX C

PRIOR REPORTS CONTAINING
BASIC GROUND-WATER DATA

C-l





PRIOR REPORTS CONTAINING
BASIC GROUND-WATER DATA

Listed in this appendix are prior reports, issued by the Department

of Water Resources or by the U. S. Geological Survey in cooperation with the

Department or with the U. S. Bureau of Reclamation, which contain basic

ground-water data including water-level measurements and well data for ground-

water basins of central and northern California.

California State Department of Engineering. "Water Resources of Kern River
and Adjacent Streams and Their Utilization". Bulletin No. 9. 1920.

California State Department of Public Works, Division of Water Resources.
"Water Resources of Tulare County and Their Utilization." Bulletin
No. 3. 1922.

California State Department of Public Works, Division of Water Resources.
"Ground Water Resources of Southern San Joaquin Valley". Bulletin
No. 11. 1927.

California State Department of Public Works, Division of Water Resources.
"Sacramento River Basin". Bulletin No. 26. 1931

o

California State Department of Public Works, Division of Water Resources.
"San Joaquin River Basin". Bulletin No. 29. 1931.

California State Department of Public Works, Division of Water Resources.
"Pit River Investigation". Bulletin No. 41. 1933.

California State Department of Public Works, Division of Water Resources.

"Santa Clara Investigation". Bulletin No. 42. 1933

California State Department of Public Works, Division of Water Resources.
"Salinas Basin Investigation". Basic Data. Bulletin No. 52-A. 1949°
Seven Supplements. 1948 - 1958.

C-3



California State Department of Public Works, Division of Water Resources.
"Northeastern Counties Investigation. Report on Upper Feather River
Service Area." April, 1955.

California State Department of Public Works, Division of Water Resources.
"Report to the California State Legislature on Putah Creek Cone

Investigation." December, 1955-

California State Department of Water Resources, Division of Resources

Planning. "Lake County Investigation". Bulletin No. 14. July, 1957.

California State Department of Water Resources, Division of Resources
Planning. "Northeastern Counties Investigation." Bulletin No. 58.

December, 1957.

California State Department of Water Resources, Division of Resources
Planning. "West Walker River Investigation." Bulletin No. 64.

December, 1957.

California State Water Resources Board. "Santa Cruz-Monterey Counties
Investigation." Bulletin No. 5. August, 1953.

California State Water Resources Board. "Sutter-Yuba Counties Investigation."

Bulletin No. 6. September, 1952.

California State Water Resources Board. "Santa Clara Valley Investigation."
Bulletin No. 7. September, 1951

California State Water Resources Board. "Placer County Investigation."
Bulletin No. 10. July, 1954.

California State Water Resources Board. "San Joaquin County Investigation."
Bulletin No. 11. April, 1954- Four Supplements. 1954 - 1958

California State Water Resources Board. "Alameda County Investigation."

Bulletin No. 13. July, 1955.

California State Water Resources Board. "American River Basin Investigation."
Bulletin No. 21. June, 1955-

United States Department of the Interior, Geological Survey, Ground Water
Branch. "Geology and Ground-Water Hydrology of the Mokelumne Area,

California." Water Supply Paper 780. 1939.

United States Department of the Interior, Geological Survey, Ground Water
Branch. "Ground Water of the Lower Lake-Middletown Area, Lake County,

California." Water-Supply Paper 1927. 1955.
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United States Department of the Interior, Geological Survey, Ground Water
Branch. "Geology and Ground-Water Features of the Smith River Plain,
Del Norte County, California." Water-Supply Paper 1254. 1957

United States Department of the Interior, Geological Survey, Ground Water
Branch. "Geology and Ground-Water Features of Scott Valley, Siskiyou
County, California." Water-Supply Paper 1462. 1958

United States Department of the Interior, Geological Survey, Ground Water
Branch. "Geology and Ground-Water Resources of the Putah and Suisun-
Fairfield Areas, Solano County, California, with Special Reference to

the Usable Ground-Water Storage Capacity." Duplicated Report. 1956,

(in preparation as a Water Supply Paper).

United States Department of the Interior, Geological Survey, Ground Water
Branch. "Ground-Water Conditions in the Mendota-Huron Area, Fresno
and Kings Counties, California". Water-Supply Paper 1360-G. 1957.

United States Department of the Interior, Geological Survey, Ground Water
Branch. "Geology and Ground Water Features of the Eureka Area,

Humboldt County, California." Water-Supply Paper 1470. 1959

United States Department of the Interior, Geological Survey, Ground Water

Branch. "Reconnaissance of the Geology and Ground Water Resources of

Shasta Valley, Siskiyou County, California." Typewritten Report. 1957.

United States Department of the Interior, Geological Survey, Ground Water

Branch. "Ground-Water Conditions and Storage Capacity in the San

Joaquin Valley, California." Duplicated Report. 1957. (in prepara-

tion as a Water Supply Paper).

United States Department of the Interior, Geological Survey, Ground Water

Branch. "Ground-Water Conditions in the Avenal-McKittrick Area, Kings

and Kern Counties, California." Typewritten Report. 1957

.

United States Department of the Interior, Geological Survey, Ground Water

Branch. "Geology and Ground Water in Napa and Sonoma Valleys, Napa

and Sonoma Counties, California." Duplicated Report. 1958. (in

preparation as a Water Supply Paper).

United States Department of the Interior, Geological Survey, Ground Water

Branch. "Geology and Ground Water in the Santa Rosa and Petaluma

Valley Areas, Sonoma County, California." Water Supply Paper 1427 <

1958.

United States Department of the Interior, Geological Survey, Ground Water

Branch. "Geology and Ground Water Features of the Butte Valley Region,

Siskiyou County, California." Typewritten Report. 1958. (in

preparation as a Water Supply Paper).
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United States Department of the Interior, Geological Survey, Ground Water
Branch. "Geologic Features and Ground Water Storage Capacity of

Sacramento Valley, California." Duplicated Report. 1958.

United States Department of the Interior, Geological Survey, Ground Water
Branch. "Geology and Ground-water Resources of the Russian and Upper
Eel River Valleys, Sonoma and Mendocino Counties, California." In

preparation.

United States Department of the Interior, Geological Survey, Ground Water
Branch. "Geology and Ground-Water Features of the Edison-Maricopa
Area, Kern County, California." In preparation.

United States Department of the Interior, Geological Survey, Ground Water
Branch. Water Supply Papers giving information on the water levels
and artesian pressure in observation wells in California;

Water Supply Paper 468 contains measurements for 1920 and prior years,

777 for 1935. 817 for 1936, 840 for 1937, 845 for 1938, 886 for 1939,
911 for 1940^ 941 for 1941, 949 for 1942, 991 for 1943, 1021 for

1944, 1028 for 1945 . 1076 for 1946, 1101 for 1947, 1131 for 1948,
1161 for 1949, 1170 for 1950, 1196 for 1951, 1226 for 1952, 1270 for

1953 , 1326 for 1954, and 1409 for 1955. 1956-1960 (in preparation
as one volume for the five years).
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CONTEMPORARY REPORTS OF

BASIC WATER RESOURCE DATA
ISSUED ANNUALLY BY THE

DEPARTMENT OF WATER RESOURCES

Reports issued annually by the Department of Water Resources

designed primarily to record basic hydrologic data and to present conditions

of water supply directly related thereto include the following: (The year

indicated is that of the latest publication as of August,, 1959 «)

Bulletin Series No. Name

23 Surface Water Flow for 1956 (Formerly Sacramento-

San Joaquin Water Supervision.

)

39 Water Supply Conditions in Southern California

during 1956-57

65 Quality of Surface Waters in California, 1955-

1956

66 Quality of Ground Waters in California, 1955-

1956

77 Ground-Water Conditions in Central and Northern

California, 1957-58

— Water Conditions in California as of April 1, 1959
— Water Conditions in California, Basic Data Supple-

ment, as of April 1, 1959

.

(The Water Conditions Reports are prepared as of

the first of each month from February through

May of each year. They contain forecasts of the

runoff that will occur during the ensuing April-

July snowmelt period. The April 1 reports con-

tain a section on ground-water conditions and a

tabulation of water-level data.)
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